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Preface 


This publication is intended for the customer i 
maintains the IBM 3725 Models 1 and 2 Conmunvecation oe 
Controller and the IBM 3726 Communication Controller 
Expansion. 


For the 3725 Model 1 and 3726, this manual should be used 
In conjunction with the 3725/3726 Maintenance Information 
Manual (MIM) Part 2 for locating and replacing failing 
field replaceable units within the communication control- 
ler and expansion. | 


eee dota at this manual should be used in 
conjunction wi e 3725 Model 2 Maint 1 
Ce ee ea aintenance Information 


Organization 


The manual is divided into two volumes: 


° ue 1 contains introductory and how to fix informa- 
ion. 


° Volume 2 contains datailed descriptions of 3725/3726 
functional units as well as extended troubleshooting 
procedures for each unit. 


Troubleshooting notes are added, where appropriate. These 
enable you to continue troubleshooting when card and FRU 
replacements have not removed the trouble, and to deter- 
ae if a board, cable, or top connector is the failing 
part. 


Prerequisite Publications 


The reader should have an understanding of telecommuni- 
cations and modems. The following manuals provide a 
training on the 3725/3726: 


e este 1 Communication Controller, Introduction, 
e 3725 Model 2 Communication Controller, Introd 1 
eer Es » Introduction, 


Corequisite Publications 


The following manuals provide the procedures for operating 
the communication controller: | | | 


. 3725/3726 Communication Controller and Expansion, 
Diagnostic Descriptions, SY33-2027 a 


3725 Communication Controller, Operator's Guide, 


GA33-0044 
° 3725 Communication Controller, Problem Determination 


and Extended Services, GA33-0014 
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CCU in 3725 Data Flow 


: I intert 
c> | TSS/TRSS fi: Seniace 


] (See Note 2) For the LAB-3 oe 
Up to Four lines per LIC 
3725 Model 2 LAB Pos 3 01B-A1 LAB A,B orC Sc5& GorSc5&TRA 6),,,4 up to Eight LICs 
LAB Pos 201B-A2 C2LB2 LAB AOnly Scanner 3 
LAB Pos 101A-A3 C2LB LAB A only Scanner 1 


(Scanner Part) 


Jp to Four lines 


Up to 4 Scanners der LIC and up 


| | 
Channei | AAAS 5 
eer 
interface | 
J eee d Part) Was | | To/F 
| (Channel Adapter Part Ss CA 4 ¢ , aes CSP? fs rom { Up to 
: : | CADR-1A : A, -1 80 lines 
| CHIN1| CCINI r| | aa Network 
Tere Oni:..4 | fe : i lrovE ——s [| /___-*— —t4rov 
Host a : : Z 
is Set caens “ CADR- 2A =e (See Note 1) : | (See Note 1) i 
= | cHIN2I ccIN2 CA2 CSM 
a ) . : >2LB and C2LB2: 
4 ‘ 
| | IOC Bus | 


in the TSS to Six LICs per 
| board ] 
css cme ot le 3726 ¥ 
| ee | 018-A2 3725 Model i\ 
CLABI 


[LAB Pos 5 02A-A2 LAB A,B or C Sc 9 & 10 or SC9RTRA 10 
LAB Pos 4 02A-A3 LAB A.B orC Sc 7& Bor Sc 7& TRA B 


(Channel Adapter Part) 


-_ 
To/From “Td | _ 
eee — : CHIN1|CCIN1 pce 
a ern CADR-1B —_—_————— (See Note 1) 
| Channel Adapter 1OC Bus| 
| 


TS | Tss/TRSS \ 


CVTL-1 


LAB Pos 2 01B-A2 CLA B2 LAB A only Scanner 3 | 
LAB Pos 1 01A-A3 CLA B1 LAB A only 01A-A3:Scanner 1 


‘ 
a i Acme ct ae ae le, 


Type X|Pos. 5 Saas Same SS eS ca EE 
| - I { Pos. 1 ric | 
| . To All Cards ~— - -- et | LIC Type X 
Note 1: As the CLAB and the CL2B boards " | ree | 1: Type X|Pos. 6 To/From Up 1: 
are split into two parts in this figure, one | * CCLK ve 7 Pos. 2 [LIC | | j User 256 lines 
for the channel adapter and one for the vt pa pa LIC Type X | | |__ Network 
scanner, the redrive (RDV) function is ‘: ve | oe — ] | | i 
shown twice for clarity. However, there : ste! | cic T es Se I 
| re , ype X foe eo we 
is one RDV per CLAB or C2LB board. | w!OC Bus | Type X {Pos. 8 Se 
; aor = - ew ew oe oe wr , Pos. 4 
Note 2: LAB Pos, 3 to 8 organization if LAB ste { First Scanner i | 
type C installed : vr ' Up to 14 Scanners i | 
PAY in the TSS 
“MI 
Up to 4 RR OC Bus | | 
- Ring Interfaces | ‘: eee 
| lececeteteonnieatiatt acetates MOSS 
Up to 16 Lines “: ; : i Diskettes 
| =| MMB pp Pr are ee ces, peer 7 : P1O Bus : 
sy} OTA-AT an (Up to 12 MEM cards) Be Sos Sa MCC | = Ciskette 
2% ‘ ‘ os ‘ 
lL 8 ) EE aa 
poder’ = es Data only eae 
| * ACLK E:: ant 
esos Clock signals | ECC a iterate 
Data/control signals | cs E: ee 
ote! ote onsole 


« 
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CCU Data Flow 


The 


ERRO 


An error 


the 


CCU: 


Executes the machine instruction set 
to perform arithmetic or logical oper- 
ations, exchanga data batween main 
storage and the work registers, and 
also batween the local store and tha 
wiork registers. 


Communicates with adapters through tha 
IOC logic in PIO or AIO mode: 


The axchanae operation 
by IOH/IOHI instructions 
or MIOH/MIOHI in the MOSS. 
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da: The operation uses cycla 


eals for data exchange. 
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Communicates with the MOSS through the 
11055 loegic. The operations parformad 
can be direct, indirect, or usa the 
CCU level scan sensitive dasign (LSSD) 
that enables MOSS to raad or write any 
CCU discreata latch. 


R CHECKING CIRCUITS 


in the 3725 sats one or more of 
following conditions Cidentified with 


a hexagon on tha data flow): 


NMR Owodsnutpwmrpyr 


POPR parity check 

MDOR parity error 

MIOC parity error 
Storage double-bit error 
Storage control error 
Storage address/data parity error 
Local store parity error 
Control error 

Dl reg parity error 

A/B bus parity error 

ALU compare error 

Z2reg parity error 


SAR parity error 
ROS parity error 

D2 reg parity error 
TOC1 timeout 


IO0C1l bus in parity error 
MOSS IOC OP error 
Address exception error 
MOSS OP check 

YOC1 invalid CSCW 

I0C1 storage protect 
IO0C1 address exception 
Level 1 error re-entry 


Z Bus X, O, 1 


Local Store 


LV 2]00 


ALV 3 
LV 4 General 


s LV 5] Registers 


External 
Registers | 
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7F 


DONG 


SAR 
storage Address | . 


Canis! 
Lines 


Z Bus X, 0, 1 


Main Storage 


Control 
Program 


Bits 6, 7 Gate (POPR Selection) 


Storage Data Y, X, 0, 1 


_ Storage Data Bus Y, X, O, 1 
3 CTE GEES 
ESSA, Local Store Bus X 0. 1 FT 


MDOR 


<> Other MIOC 

| Registers 
Interrupt 

® 


| sheeheataeheetmeslearinndenaptenatentententand : 


CCU 
Controls 


“ L po@ 


MIOC Control 


ee | 


Legend: 


<> Error Condition 
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Central Control Unit 


Cables to CA and 
Scanner Boards 
(Chapter 4) 


To and From 


CSPs (Chapter 13) 


To and From 
MOSS (Chapter 14) 


Cables to MOSS Board 
(Chapter 4) 
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CCU Circuit Description (Part 1 of 2) 


In the following description, '*’ indi- 
cates the registers that can be displayed 
on the 3727 console... 


ARITHMETIC AND LOGIC UNIT CALU) 


There are two identical ALUs, working in 
parallel. Their results are constantly 
compared; if a discrepancy occurs, an ALU 
compare check is set. 

The ALU operations performed are: 

e Pass A bus data 


e Pass B bus data 


° A AND B 
e A OR B 
e A XOR B 
° Zero 


© Shift right 
® Addition 


e Subtraction 


FUNCTION REGISTERS 

These registers are located on the MIOC 
card. 

Four function registers are used by MOSS 
to force the CCU in diagnostic mode or 

- control the BI/AC function. 

They are: 

e Mode control register A 

a Diagnostic mode control register 

e Address compare control register 


@ BT lavel control register 


For register bit descriptions, see page 
14-051. 


Seven function registers are used to 
request interrupts to the MOSS or the CCU, 
or to provide carry and zero indicator 
status. They are: | | 


® MOSS to CCU status register 


® CCU to MOSS status A - through F 
registers 


For register bit descriptions, see page 
14-040. 


Four function registers are used by MOSS 
to control the LSSD circuits in the CCU. 
They are: 

6 String select register 

@ MOSS scan register 

e Step register 


e Clock step control register 


For register bit descriptions, see page 
14-071. 


Three function registers are used by MOSS 
to control the indirect operations. They 
are: 

« CCU ROS address register 

e Maintenance data operand register 


° CCU local store address register 


For register operation, see page 14-060. 


INSTRUCTION ADDRESS REGISTER CIAR *) 


The JAR is work register 0. It stores the 
next sequential instruction address. At 
each instruction decode time, the IAR 
contents are loaded into the LAR. 


I0C REGISTERS CA AND D) 


The A reg is loaded with the contents of 
the RL field of the IOH/IOHI instructions. 
In AIO operation it contains the cycle 
steal address. 


The D reg is used to exchange data with 
the adapters. 
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LAGGING ADDRESS REGISTER CLAR *®) 


The LAR is a ‘came from' register. It is 
loaded from the IAR at the beginning of 
each instruction (see page 10-230 for 
details). 


MAINTENANCE DATA OPERAND REGISTER CMDOR) 


The MDOR is a byte register used to 
exchange data between the CCU and the 
MOSS. 


OPERATION REGISTER COP REG *) 


The OP register holds the first 2 bytes of 
the instruction being executed. 


PRE-FETCH ADDRESS REGISTER (PFAR) 


The PFAR holds the storage address of the 
instructions to be loaded into the POP 


registers. It is updated from the SAR 


each time a branch is taken. 


PRE-FETCH OPERATION REGISTER (POPR) 


Instructions are pre-fetched to increase 
the CCU performance. 


Two to four instructions are loaded in 
sequence into POPRA through POPRD. The 
POPs are then transferred one by one to 
the operation register (COP reg) for decod- 
ing. If a branch is taken, the contents 


of the POPRs are emptied and POPR loading 


restarts from the new SAR address (branch 
address). 


CCU READ-ONLY STORAGE CROS) 


The ROS consists of 512 words of 128 bits 
each. Decoding of the OP register causes 
the selection of a routine in the read 
only storage (ROS) to set hardware latch- 
es, to gate data information, and to 
select a data flow path for the execution 
of the instruction. 


10-030 


STORAGE ADDRESS REGISTER CSAR) 


The SAR holds the current or last-used 
coenee address. It is 3 bytes (X%, 0, 1) 
ong. 


WORK REGISTERS CWKR *%) 


The eight work registers are all 22 bit 
registers. They are used with any inter- 
rupt level. The WKR contents update auto- 
matically the eight general registers of 
the working interrupt level. Thus, a 
branch to a higher interrupt level can be 
taken with no need to save the contents of 
the work registers. 


WRITE STORAGE DATA REGISTER CWSDR) 


The WSDR contains 24 data bits and three 
parity bits. It receives operation 
results from the ALU. 


Z REGISTER 


The Z register is a 22-bit register used 
generate and check the parity of the Z 
us. 


CCU Circuit Description (Part 2 of 2) 


ROS OPERATION 


The ROS operation within a CCU operation 
proceeds as follows: 


Using its instruction sat routines, the 
ROS performs the actual CCU instruction 
execution. Special routines control other 
operations such as interrupt handling and 
cycle stealing. Refer to the following 
figure for CCU/ROS operation. 


CCU/ROS OPERATION 


CCU Operation i ROS 


Routine in ST Address IAR 


storage wt 


CCU Control 


e Fetch next instruction from !AR contents 


e Increment IAR 


e Execute $$ $$ ty e Set ST address ——-»-] ST Routine 
a e Fetch next pico- 
instruction 
e Branch to next 
address 
oe e Execute 
e End  — —  —)—s' ST routine end ~——!} End 


ROS Map 


Instruction 
Set 
Routines 


% Interrupt Hardling 


Special 
Routines 


% Branch Trace 


x Address Compare 
% Cycle Steal 1O0C 
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CCU Characteristics and Packaging 


CONNECTORS 


For I0C and MIOC buses, see page 10-020. 


TIMING 
The CCU cycle is 200 ns. 


The storage cycle is 400 ns for read oper- 
ations (800 ns if a refresh cycle occurs) 
and 600 ns for write operations (1000 ns 
if a refresh cycle occurs). 


The CCU is not synchronous with the stor- 
age, the adapters, or the MOSS. 


INTERRUPTS 


Level 1 All errors 

Level 2 Scanner control 
Level 3 CA control 

Level 4 NCP/EP supervisor 
Level 5 Message processing 


CCU BOARD PACKAGING 


Cable wires are described under "Signal 
Tables" on page 4-080 onward. Numbers in 
the following table correspond to circled 
numbers in the signal tables. 
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CYCLE STEALS | 


High-priority cycle steal is used for 
scanners. 


Low-priority cycle steal is used for CAs. 


INSTRUCTION SET 


The instruction set Clisted on page 
10-100) is the same as for the 370473705 
except for two additional I/0 instructions 
CIOH and IOHI). 


CCU MAIN STORAGE 


See details on page 10-050. 


LOGIC PARTITIONING 


Most of the cards perform complete CCU 
functions except for the DFL1, 2, and 3 
cards, which share the CCU register bits. 
The CCU functions performed by each card 
are indicated in the following table: 


BTAC 


“Note: DFLI-1, DFL1-2, and DFL1-3 have the 
same part number. 


10-040 


|DFLI-1 
DFL1-2 
DFL1-3 
(See Note) 


DFL4 
HCALU) 
DFL5 | 
(IOC) 


CTLI 
CTL2 
i 


i\Functions 


IAR, WKRs 1 to 7, SAR, MDOR, 
I0C address register, IOC 
data register, IOC D register 
parity check, OP register, 
POP register, POP control 
WSDR, error circuits 


ALU, ALU compare, IAR 
increment, SAR increment 
PFAR, LAR, Z register 


IOC registers, tag handling 
pointer address generation 

I0C error functions, MIOH - 
flag 7 


Priority mechanism, MOSS OP 
control, I0C control, IPF 
control, CCU user indicator, 
Input instruction decode, 

Z bus and A/B bus source 
control, OP register latches, 
ROS address generation, ROS 
POP parity, B bus parity, 
Control of STG, WSDR, SAR, 
IAR, control STG to bus 


Local store, LS control, LS 
test, LS parity, SP/AE, 
SP/AE user keys, SP/AE RAM, 
output instruction decode, 
C/Z mechanism errors (for 
example, overflow, double- 
bit). 


Registers, direct read/write 
operations, LSSD mechanism, 
selection, Read operation, 
LSAR, ROSAR, MIOC register, 


MIOC error detection, 
interrupt mechanism 


BTAC mechanism, high 
resolution timer, remote 
power off . 


CCU clocks: | 
A, B for LSSD shitts, 
B, C operations 
Storage clock 


CCLK 
(Clock) 
BSMI | 


Buffers and drivers to MMB, 
CCU logic/storage logic 
converters . 


DFL1-2 
COLA-A2L2) COLA-A2K2) | 


Bits 5, 7, P |Bits 3, 4, 6 [Bits 0, 1, 2 
bytes X, 0, l{i[bytes X, 0, Libytes X, 


Main Storage Description 


DATA FLOW 


Although the storage is packaged on the 
MMB, it is logically part of the CCU data 
flow. 


The storage is divided into three parts: 
1. Memory (MEM) Cards: 


Each card stores 64K words (256K 
bytes). On some early machines, 
depending on the EC level, MEM cards 
1 through 8 may store 32K words (128K 
bytes) only. If this is the case, do 
not mix the 128K byte cards and 256K 
byte cards in the first eight MEM 
positions. 


Fach word consists of 32 data bits 
and eight ECC bits. 


The maximum storage capacity requires 
12 MEM cards for the 3725 Model 1, 
and four MEM cards for the 3725 Model 
vie 


Cae Error Checking and Correction CECC) 
Card: 


The EfC card detects and cerrects all 
single-bit errors, and some 
double-bit errors. 


3. Storage Control (SCTL) Card: 


The SCTL card controls storage oper- 
ations. 


STORAGE BUSES AND PACKAGING 


(See page 4-060 for card location) 


Data 
Bytes 0,1 


ol CCLK 


nm 
= 

i 
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STORAGE ADDRESSING 


The SAR is used to address the storage. 

Tt is 25 bits wide (22 address bits, three 
parity bits). A storage position 15s 
always four bytes long. 


The storage is structured on a word basis. 


SAR 


G{-- X.3 to X.6 are used to 
-~- select MEM cards (4 bits) 


-- see 1.0 


-~ 0.0 to 0.6 are used to 
-~ select storage positions 
-- on MEM card to be 

~- refreshed 


-- X.7 and 1.0 to 1.5 are 
-- used to select storage 
-- positions on the MEM 
-- card for data read and 
-- write 


-- 1.6 and 1.7 select byte(s) 
—-- in a storage word, as follows: 


Byte Y | x 0 | 1 
1.6, 1.7 00 01 10 11 


ECC MECHANISM 


The ECC card generates eight check bits, 
which are appended to the 32 data bits of 
a word to be written in storage. During 
read operations, the ECC card detects and 
corrects all single-bit errors and some 
double-bit errors. 


Note: Cable wires are described on page 
4-089 onward. Circled numbers relate 
cables to signal tables. 


STORAGE OPERATIONS 


Storage Word 


1 i ECC 
| <<-=-=-+= Data Bytes--------~---- >|<-Byte->| 
The storage operations are read, write, 


ECC control, refresh, and read storage 
size. 


Read: A 40-bit word is taken from a stor- 
age location. The ECC bits are checked 
and replaced with parity bits for CCU data 
flow operation. 


Write: A 40-bit word 1s stored ina stor- 
age location. 


A CCU instruction may need only one data 
byte changed out of the four data bytes of 
the storage word. For this reason, a 
write operation consists in: 


1. Reading the storage word 


2. Modifying the number of data bytes 
required 


3. Writing back the new word 


The ECC bits are computed for the new 
word. 


ECC Control: (Output X'74') The SCTL can 
disable the ECC mechanism for initializa- 
tion or diagnostic purposes: 


ECC Disable Control (¢€X'74¢' bit 2) 
ECC Transparent Control CX'74" bit 3) 
ECC Write Control ¢€X'74' bit 4) 


Activating the storage control output tag 


causes the SCTL to sample the three data 
bus bits as defined above. 


Refresh: Reading a storage location does 
not change the contents of that location. 
However, the storage consists of dynamic 
array chips on which the cells must be 
refreshed every 2 ms to keep the data 
valid. 256 storage cycles (128 on some 
early machines) are required to refresh 
all storage positions. 


The negative pulses of the refresh clock 
(from ACLK) start the refresh cycles on 
all MEM cards. 


Read Storaae Size: (Input X'70') When 
this operation is requested by the CCU, 
the SCTL places on the data bus (byte 0) 
the storage size actually implemented, for 
as long as the input X'70' line is active. 


Double-Bit Recovery Cycle: Whena 
double-bit error is detected by the ECC 
card, the contents of the ECC latches are 
frozen and, at completion of the current 
cycle, the storage enters a recovery cycle 
consisting of the following steps: 


1. Invert write 

2. Invert read 

3. Write back 

4. Read Cafter recovery) 
The double-bit error 1s corrected provided 


one bit error is hardware, the other one 
software. 
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Operation Timing 


Note: See page 10-800 onward for scoping 
routines, timing diagrams, and details of 
read, write, output X'74', tnput X'/70', 


and refresh operations. 


READ 


In one MEM cycle or two CCU cycles: 
|OBJECTIVE 


|Get all necessary information | 
|}from the CCU to address a ¢-byte] 
Iword. | 


| OPERATION 


iSet ‘storage go" and ‘address’ 
ilines 


i\Fetch data. The data bus is 
| disabled. 


Thar seri cara reports to the CCU! 
pany address parity errors. 


|The 40-bit word is available on 
ithe data bus for correction by 
(tne ECC card. 

|OPERATION 


iThe ECC card samples the 40-bits| 
lon the data bus. 


The ECC card makes a potential 
isingle-bit error correction, or 
idetects a double-bit error. 


i\Storage grant is sent to the CCU 
(1f no double-bit error is | 
| detected. 
136 bits are placed on the data 
Ibus for reading by the CCU. 


I\The ECC card reports any 
|[double-bit error detection, 

rand starts the double-bit | 
recovery cycle, if such an error) 
Iwas detected. | 


WRITE 


In one MEM cycle or three CCU cycles: 


|OBJECTIVE 


iGet all necessary information 
from the CCU to write 1 to 4 
jbytes into storage. 


| OPERATION 


Set "storage go', "byte select’, | 
and ‘address’ lines. | 


Gate the bytes to be stored 
(from BSMI card), and the ECC 
half byte Cfrom ECC card). 


The SCTL card reports any 


-jaddress parity error. 


The ECC card reports any parity 
error detected on incoming 
idata bytes. Writing is aborted. 


If no error, read data is 
ifetched and the data bus is 
| disabled. 


iThe 40-bit word fetched into MEM] 
11s placed on the data bus and 
isampled by the ECC card for 
correction. 


IThe ECC card makes a potential 
fsingle-bit error correction, . 
jor detects a double-bit error. | 


i'The byte(s) to be stored 

lare placed by the BSMI 

card on the data bus. The other} 
Ibyte(s) are merged on the data 
(bus by the ECC card. 


iThe ECC byte is reset. 
iThe ECC card generates the eight! 
inew ECC bits. | | 


‘Storage grant is sent to the CCU} 
lif no double-bit error was ! 
i'detected. Otherwise, a 
double-bit recovery cycle is 
istarted. - 3 


The 40 new bits are placed on 
the data bus for writing into 
istorage,. | 


OUTPUT X'74' CECC CONTROL) 


In three CCU cycles: 
OBJECTIVE 


Control the ECC input lines to 
change the ECC mode. 


OPERATION 


The SCTL samples data bus byte X 
bits 2, 3, and 4, then 
conditions the ECC card, which 
stays in the same mode of 
operation until the next storage 
control output tag is executed. 


Diagnostic only 
Diagnostic only 
ECC Disable 

ECC Transparent 
ECC Write Control 
(See Note) | 
Diagnostic only 
Diagnostic only 


moa oa uu 


Ie Kh OK KK 
AOU PWNS 


>< 


Note: Bit X.4, when on, allows the ECC 
mode to be changed via bits X.2 and X.3 
(see page 10-825). 


INPUT X*'70' CREAD STORAGE SIZE) 


In one or more CCU cycles: 


(OBJECTIVE 


Get from SCTL card the size of 
the main storage. 


OPERATION 


The SCTL, through the ECC card, 
places on data bus byte 0 

(bits 3 to 7) the storage size 
implemented on the storage 
board. 


The SCTL also places information| 
about the mixing, if any, of ! 
128K and 256K MEM cards 

(bits 0 and 1). 


REFRESH 


In one MEM cycle or two CCU cycles: 
OBJECTIVE , 
Keep the main storage data valid! 


}OPERATION 


‘The data bus and refresh address|] 
bits are disabled. The opera- | 
ftion is controlled by the SCTL 
lcard, which generates the 
frefresh address and appropriate 
timings. 


16 Bits 


Storage Data Flow and Partitioning 


;MEM~-6 768 MEM-6x 


ED 2 Gna wee «© aay | 7 ED ap GEEZ 
MMB O1A-A1 CCUBOIA-A2 ———+5v 
Connectors Connectors —1.5V 
= 4,25V STORAGE CONFIGURATIONS 
+ 5V 
I 
ca arora) fete ee) fered, ievebd-Usersded |pactorv-Useraded | 
| = H ar ; 1e 4 pgradce actory-Upgraqae 
ak ___Refresh } 2D } (10) } BID : Location|Machines I[Machines 
: [ee (Note 1) Control Ore, PUB °c etre tee Sa esi sia eer eine ee | een aie ie ie See ies 
——S——————— | | Ze | BiE | 1CO1A-Al)| MEM {Storage [MEM | Storage 
2 ey | Cards |(K Bytes)|Cards [(K Bytes) 
tie Read/Write | BSMI MEM-1 MEM-1x 
| | | ~ ete 
Cards | , 01A-A1-02 2208 | CCU MEM=3 MEM= 3% 
vows | 0 FL 0 O ar ed ence | siz |nenax 
B22 m6 aa : | | MEM-5 MEM-5x 


(32 + 8 ECC Bits) 


ECC Control 


01A-A1-P2 


quiere Oh Ee ODO 6 =e 


MMB C€CCU) Card Functions 


[card] Functions 


(SCTL{|Storage Internal timing ~ M clocks 
7 from CCLK 

‘Refresh timing from ACLK 

i1Data out gates to ECC, BSMI, 
istorage 

Card inserted detection Cinput 
X'70") 

|Address bit generation and 
[checking 

|\Address/data parity checking (from 
1CcCcU) 

Double-bit error reporting 
‘Recovery cycle when double-bit 
ferror 


lSingle-bit error correction 

| |[Double-bit error recovery. 

| MEMx | 32K words (€12&8K bytes) of storage, 
lor 64K words (256K bytes) of 
(storage (see table at right) 


1. The 11 ‘Card Inserted’ lines from 
MEM-2 through MEM-12 indicate the 
presence of the corresponding MEM 
card. MEM-1 1s assumed to be pres- 
ent in any configuration. 


2. The two lines from MEM-1 and MEM-9 
indicate the type C128K or 256K 
bytes) of the MEM cards plugged 
respectively in positions 1 through 

| 8, and 9 through 12. Do not mix 
| the two different types of cards. 


The storage size 1s obtained by 
combining the presence and type of 
all the MEM cards. This is carried 
out by Input X'70' Csee page 
10-230). 


3. The circled numbers relate to the 
cables described tn the signal 
tables on page 4-080 onwards. 


G4. Some early machines which do not 
have applied EC A04406 are limited 
to 1024K bytes of storage Ceight 
128K MEM cards in positions lL 
through 8). 


Before incrementing storage above 
1024K bytes on these machines, EC 
A04406 CSCTL and ECC cards upgrad- 
ing) must be applied. 


Before incrementing storage above 
| 2048K bytes, EC A20965 and 342074 
| must be installed. 


Meta? 
MEM-38 


MEM=A 7% 
/ 1024 MEM-8xX 
i CNote | 
1280 
1536 
1792 
2048 
(Note 5) 


4) | 
/MEM-9% | 
MEM~10x| 
MEM-11x 
MEM-12% 


MEM-9% 
MEM-10% 
MEI e 
MEM-12% 


To CTL1, CTL2 


leaend: 
* : 256K MEM cards 
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Interrupts (Part 1 of 2) 


The 3725 control program is interrupt MULTIPLE INTERRUPT REQUESTS ON SAME LEVEL 

driven. It runs on five levels. Level 1 

has the highest program priority, while . 

level 5 has the lowest priority and forms Once entered, the program level must 

the background level. determine the cause of the interrupt. The 
priority between simultaneous requests for 
the same interrupt level is resolved by 
the program level just entered. 


Program Level Priorities and 


INTERRUPT MECHANISM 
Input X'77': Obtains the level 2 and 3 
interrupt requests that were set by the 


The interrupt mechanism Chardware) deter- scanners or channel adapters. 
mines which level can be entered. The 
following conditions must occur for level Input X'7F’: Obtains the level 2, 3, and 
"mn" to be entered: 4 interrupt requests that were raised by 
the CCU, the MOSS, the program, or the 
e Program level 'n’* must not be already operator. 
active. 


Input X'7E': Obtains the level 1I inter- 
® The current instruction execution must rupt requests that were set by the CCU. 
be completed. 


Input X'76': Obtains the level 1 inter- 


® No interrupt request of higher priori-~ rupt requests that were set by errors in 
ty must be present. the adapters. 
° Program level ‘'n’® must not be masked Input X'7D': Obtains the CCU hardware 
off. errors that caused the level 1 interrupt 
request. 
@ Cycle steal requests must not be 
present. 


SETTING/RESETTING INTERRUPT REQUESTS 
Just before a program level execution 
reaches its last instruction CExit 


instruction): Instructions X'7B' (set PCI level 2), : 
X*7C*" Cset PCI level 3), and X'7D’' (set 
@ The interrupt that has just been PCI level 4) set the PCI interrupt 
serviced is reset. requests. The output X'76' resets the [OC 
level 1 requests. Certain bits in output 
Then, after the Exit instruction: X'77* (miscellaneous control) reset the 
| PCY requests and other CCU interrupt 
® The preceding interrupted program requests such as the interval timer level 
level resumes where it was stopped. 3 request and the SVC level 4 request. If 
any bit is on tn registers X'77'", X'7E', 
The following example illustrates the or X'7F*, a request for a particular 
interrupt mechanism. program level is active; it must be reset 
or masked before the program can execute 
TIME in a lower level. 
| LEVEL 5 
| Int. req. L4 LEVEL 4 
ce ee are ee eee ewe a ee oe > 
| Branch to L4 lInt. req. L2 LEVEL 2 
| Start address b-------------- > 
[ Branch to L2 j 
: Start address | 
No higher request | 
| ’ meee enn Exi 
SSS SoS Exit 
[ Instruction 


V = Be 
V Wait for next interrupt request 
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CCU Program Level Priorities and Interrupts (Part 2 


INTERRUPT REQUEST SOURCES 


Adapter Ll Request CError) 
Address Compare L1l 
Address Exception Ll 
L5 I70 Check Ll 
Protect Check Ll 
Invalid OP Check Ll 
IPL Request Ll 

MOSS Inoperative Ll 
Hard Error L1 (Note 2) 
I/O Parity Error 

I/O Timeout Error 


Adapter L2 Request (Scanner) 
Program-Controlled Interrupt L2 
MOSS Diag L2 


Adapter L3 Request (CA) 

MOSS Diag L3 | 

Interval Timer L3 
Program-Controlled Interrupt L3 
Panel Interrupt Request L3 


Adapter L4 Request (Not Used) 

Program-Controlled Interrupt L4 

MOSS Req SVC L4& (Note 3) 

MOSS Req Response L4 

SVC L4 (Call from Level 5) 
(Note 3) 


\ 


\ 
| 
| 
| 
| 
| 
| 


/ 


Interrupt Lil ==> 


Interrupt L2 ==> 


Interrupt L3 ==> 


Interrupt L4 ==> 


No Interrupt ==> 
(First Entry) 


Program 


Starting 


(Note 1) 


Program 


Starting 
(Note 1) 


Program 


Starting 
(Note 1) 


Program 


(Starting 


(Note 1) 


Program 


Level 1 
Address 


EXIT 
A 
| 
| 
| 


Level 2 
Address 


EXIT 
A 
| 
| 
| 
| 


Level 3 
Address 


EXIT 
A 
| 
| 
| 
| 
| 


Level 4 
Address 


EXIT 
A 
| 
| 
| 
| 
| 


Level 5 


of 2) 


Hardware 


C and Z Latches For Ll 


in LS 40 


General Reg Group 4 
Reg Addresses X'20'to'27' 


Instruction 


Return address from 


| interrupted level 2: 


| from Reg X'OO'=IAR 


Hardware 


in LS 41 


General Reg Group 0 


Instruction {Reg Addresses X'O00'to'dO7' 


Return address from 


from Reg X'08'=IAR 


< RED AER RD Cae ac 


Hardware 


in LS 42 C and Z Latches For L3 


General Reg Group lI 


Instruction |Reg Addresses X'08'to'OF' 


Return address from 


from Reg X'1O'=IAR 


< See ET See ome amu 


Hardware 


in LS 43 C and Z Latches For L4 


General Reg Group 2 


Instruction {Reg Addresses X'10'to'l7' 


Return address when 
interrupt 1s pendin 
from Reg X'18'=IAR 


eS a rn ee ee ee 


Hardware 


C and Z Latches For L5 


General Reg Group 3 
Reg Addresses X'18'to'lF' 


interrupted level 3: 


interrupted level 4: 


no 
g: 


No return address 
(higher level of 
interrupt) 


Notes: 


The interrupt level 1, 2, 3, and 4 
starting addresses are set during IPL 
via output instructions X'40" through 
X'43". 


Hard errors stop the CCU unless it is 
in bypass mode. 


SVC is supervisor call. 
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MIOC Control Logic 


The CCU and the MOSS communicate via the 
MIOC control logic. This interface card 
enables the MOSS to: 


e Read or write any register or storage 
location in the CCU 


e Set or reset all discrete CCU latches 
and read out their status 


e Interrupt the CCU 
Also, the MIOC allows the CCU to interrupt 
the NOSS. : | 


To perform these functions the MIOC card 
executes: | : 


e Direct cperations 
° Indirect operations 
e Lavel scan sansitive design (LSSD) 


operations. For a description of 
LSSD, saa Chapter 14. 
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MIOC DATA FLOW 


CCUB : | MMB 
O1A-A2 : : O1A-A1 
SS MIOC Card OIAA2U2002—~—*—~—“‘“<i‘:SCS ss S!MCC Card % 


ote. _ MIOC Registers 

ote! CCU to MOSS status registers 
provide CCU status indications. 
May cause interrupt to MOSS. 


MOSS to CCU register (cause an 
interrupt to CCU). 


sO1A-A1V2 3: 


rate Connectors Connectors ote! 
e¢ *,°, 


ee Clock and st 
“VIC BS 
Ge Controls me es 


BT/AC registers 
“ Diagnostic mode control register 
= Indirect operation registers 


°° 
‘ 
*,°, 
ee ar. 
o%e® ¢,°, 
ove’ #6 
oe oe 
*.°, e*e’ 
ee Per ete. 
° mee ee 
e 
he) %e% ore 
, Me e*e’ 
% 6% ee: 
*°, *° ote! 
*.*, ee eee’ 
, ° eve’ 
oe en eve’ 
er ee e 
°°, "os one 
*,*, e of’ 
*e%s ree Sy 
ee 
oe ive eo’ 
ey wee o. 
ow tad *O: 
es 10 ee 
os roe oe 
e 
*. A 5° ove 
°°, ; '.” oe 
ee ee: : e: 
ote’ 'e *,°, 
: ee ‘o*e oe 
*,¢, ‘e*e oe” 
#,°, Pe ore 
*,°, e eve’ 
eve ee 
e oe 
oe e *.*, 
e °, . ee 


e 
@ 
e 
e 
e 
° 
e 
. 
e 
e 
e 
® 
e 
® 
e 
e 
e 


Address 

(Some registers *: 
are addressed as :::. 
CCU external 2: 
registers) 
Data Bus 
(Data is sent 

by hardware or pes 
by program) 


ddress (6-+P) 
(Registers are 
addressed: as MOSS 
external registers) 


Data Bus (8+P) 


ee 
‘oes 00 @ 0 00 0°00 0 0 0 6 e! 


SRST STHCOSCSHSHESHRHSEHESHHSSCE SEES SECC HEHEHE EHOSHE HHO HOHE HOSHSHOH ETCHED HAO fo ORG 


Note: Circled numbers relate cables to signal table on pages 4-080 onwards. 


DIRECT OPERATIONS INDIRECT OPERATIONS 


In direct operations, the MOSS reads or 
writes any MIOC register to: 


In indirect operations, the MOSS can read 
or write to any CCU circuits such as data 
7 flow registers, work registers, or CCU 
e Check the CCU status (Cecarry or zero X'7x" registers. 
indicators, interrupt lavel running) 


Indirect operations take one or several 
CCU ROS cycles to run. 


e Place the CCU in diagnostic moda 


e Prepare the branch trace and address | : 
compare circuits Indirect looped operations allow storage 
diagnostic operations (storaga scan). — 


e Control LSSD operations | 


© Prenare indirect operations 


Direct operations usually take a CCU 
cycle, and require a CCU ROS cycle to run. 
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LSSD OPERATIONS 


During LSSD operations, the MOSS can 
checkout or change the status of any 
discrete CCU latch. These operations can 
be performed after any CCU cycle, by step- 
ming the CCU clock. 


LS5SD operations are diagnostic tools used 
during IML, or when running CCU diagnos- 
tics. 


I0c CONTROL LOGIC 


Data, address, and control information 
exchanges take place between the CCU work 
registers and the adapters attached to the 
I/O bus. They use the IOC control logic 
Cnackaged on the DFL5 card). 


The I0C logic operates in two different 
ways, depending on whether the program 
initiates the operation (PIO), or an 
adapter initiates it (AIO). In both types 
of operation, the A Caddress) and D (data) 
registers of the I0C logic act as buffers 
batween the CCU and the channel adapters 


or communicaticn scanners. 


The data bus carries interrupt requests 
from the adapters (levels l, 2, and 3) 
when it is not busy with PIC or AIO oper- 
ations. 


For details of IQC operations, ser Chapter 
11. 


Instruction Formats 


Instruction 


Adapter Input/Output 

Adapter Input/Output Immediate 
Add Character Register 

Add Halfword Register 

Add Register 

Add Register Immediate 

AND Character Register 

AND Halfword Register 

AD Register 

AND Register Immediata 

Branch | 

Branch and Link 

Branch and Link Register 
Branch on Bit 

Branch on Count 

Branch on C Latch 

Branch on Z Latch 

CCU Register Input 

CCU Register Output 

Compare Character Register 
Compare Halford Register 
Compare Register 

Compare Register Immediate 
Exclusive OR Character Register 
Exclusive OR Halfword Register 
Exclusive OR Register 
Exclusive OR Register Immediate 
Exit 

Insert Character 

Insert Character and Count 
Load 

load Address 

Load Character Register 

Load Character with Offset Reg 
Load Halfword 

Load Halfword Register 

Load Halfword with Qffset Reg 
Load Register 

Load Register Immediate 

Load with Offset Register 

OR Character Register 

OR Halfword Register 

OR Register 

OR Register Immediate 

Store 

Store Character 

Store Character and Count 
Store Halfword 

Subtract Character Register 
Subtract Halfword Register 
Subtract Register 

Subtract Register Immediate 
Test Register Under Mask 


FormatiNnemonic|OQperand Field 
Cod Format 


R1,R2 


R,A 
RICN1),R2CN2) 
R1,R2 
R1,R2 
RCND,I 
RICHI) ,R2CN2) 
R1,R2 
R1,R2 
RCH),I 
T 
A 


Pp 
N, 
i) 


2 
M),T 
R »T 


R, 
RA 
ix ¢ 
a ¢ 
T 
T 
RE 

R,E 

RLCHL)I,R2CHK2) 


RCND,I 
RICN1),R2CN2) 


RLCHL),R2CH2) 
R»DCBd 

R1,R2 

R1,R2 

R1,K2 

RCND,I 

R1,R2 
RICH1),R2CH2) 
R1,R2 

R1,R2 

RON), I 

R,DCB) 

RCH) ,DCB) 
RCN) ,B 

R,DCB) 
RICN1),R2CH2) 
R1,R2 
R1,R2 
RCN), 
RCH), 


F. |Mnemonic CZ | l1ii12i1ii141 
Code Instruction LatchiO 123456738 90123 4 5 
EXIT| EXIT Exit 00000000/01110000 

BAL Branch and Link 1011 4 R |0 1 Add Byte X 

TOI Adapter I/0 Immediata 000 0 0 R 7 113100 0 0 

LA Load Address 101311] sR 00 Add Byte X 
CCU Register Input 9| £E S| R | E 1100 
CCU Register Output o| CE 0 R E 0100 
Add Register Immediate y 10010] R Hy Immediate Data 
Compare Reg. Immediate Vv l1oil1l 41 R IN] Immediate Data 
Load Register Immediate y 1000 0] R Hy Immediate Data 
AND Register Immediata v 1110 0{ R IN] Immediate Data 
OR Register Immediate y 1101 4 R IN] Immediate Data 
Subtract Reg. Immediate y 1010 0{ R INI Immediate Data 
Test Register Under Mask y 11110] R [MN] Immediate Data 
XOR Register Immediate y 110 0 0] R |[H| Immediate Data 
Branch and Link Register n oj] R2 |ol| R1 {01000900 
[Adapter Input Output y 4 R2 {O{ R1 fH 10102 0 
Add Register y 0{| R2 fo] R1 1603110 90 0 
Compare Ragister y o| P2 fol Rl f1 0211210 0 0 
Load with Offset y O| R2 fo] Ri l1 11110 00 
Load Register y Of R2 a4 R1 r 000100 0 
AHD Register y | R2 i R41 1131043190 0 0 
OR Register y 0; R2 oO] Ri ll 101100 0} 
Subtract Register Y O| R2 lol] Ri FE 019 10 0 0 
XOR Register y {of Ro [eft R1 1i1i0o00og0100 C6 
Add Character Register y o{R2 IN{[OITR1 INIO 003131000 
Compare Character req. y 9{/R2 |MJOoIR1 IN]O 01131000 
Load Char with Offset Reg. y Q|R2 INIOIR1 ITHJ]O 12110060 
Load Character Register Vv 0|R2 ae lttlod 0 60019006 
AND Character Register y O[R2 |INIOJRL {H]O 1101000 
OR Character Register y oO}R2 IN[O{R1 TNJO 1021100 «0 
Subtract Character Reg. Vy o}/R2 INIO[R1 Re 010100 0 
XOR Character Register y c{R2 JNJOIR1 INIO 10031000 
Add Halfword Register y o| R2 Oo] Rl %|{100310000 
Compare Halfword Register y 0] R2 41 Rl {103110900 
Load Halfword with Offset y Oo| R2 Oo; R21} |1111000 0 
Load Halfword Register y 9| R2 |[cl] R1 {10000000 
AHD Halfword Registar y o{| R2 fol Ri |{1 11000 0 0 
OR Halfword Register y o| R2 |0] R1 %J1 1010000 
Subtract Halfword Reg. y o| R2 Jot] RI |1 0100600 0 
AOR tiaifword Register y ol Re lo] Pil l1 1000000 
Load y 0} B fol R fo] Displ. ]1 0 
Store r Oo; B |] R |fil Bispl. |1 0 
Load Halfword y 4 B a R |Ol{ Displ. i 
Store Halfword n 0 B «LO R fl] Displ. 1 
Insert Character y a BO R |fO]Displacement 
Store Character n 0 Boi R |[1|[Displacement 
Insert Char. and Count n o| B 00010000 
Store Char. and Count n o| 8B 0021210000 


Displacement 
Branch on C Latch Displacement 
Branch on Z Latch Displacement 
Branch on Bit 
Branch on Count 


Branch 


b> = po 
200 


Chapter 10. 


Second halfword 
01234567 8 9 


Central Control Unit 


or 


Add Byte 0 Add Byte l 
Contents depend on adapter 
Add Byte 0 Add Byte 1 
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Instruction Decoding 


These tables may be used to decode the Table 2 
four-digit hexadecimal representation of a | 
3725 machine instruction. (D3) 
| ? 091234567389 ABCODEF 


Usa the tables as follows: SsTc 


1. Locate the first digit (D1) of the 
instruction in hex in the column of Table 3 
numbers on the left side of Table 1. 


2. Locate the second digit of the 


9 A C D 
instruction in the row of numbers at | 
tha tep of Table i. : : (D3) 0 
3% Go to the intersection of the column | 1 
and row represanted by the tro 
numbers. You will find either the 2 
mnemonic or a reference to Table 2, 
Table 3, or Table 4. 3 
LH L LH 
Tables 2 and 4 require that you locate 4 
digit three (D3) of the instruction only 
in the ron of digits at the top of each. 5 
chart. Follow the instructions for Table 
1 to use Table 3, substituting digit three 6 
(D3) and digit four (D4). 
7 
JTable 1 er eer acy ee ee ne ee 
(D2) | | , 
0123 4 567 8 9 A BC DEF 9 
0 A > 1S S 
(D1) T T T 
1 B H H 
> Table 3 Table 2 D 
5 Ft LHOR 
6 
Hotes: 
7 
id. Invalid operations 
& 
2. If D2 is zero, thea instruction is an Exit. 
9 If D2 is 1, 2, 3, % 5, 6, or 7, the instruction is an IOHI. 
oA Table 4 — 
B Table % (D3) 
as 0 2 3 4 5 6 7 & 5 A B C D E F 
C 
Dy. 


a) Me ae 


Register and Immediate Address (RA) Instructions 


BALR INSTRUCTION 


0 645 78910 15 16 23 24 31 
10111] R Jo 1] Byte x | Byte 0 Byte 1 
| Op Code | Reg| | Address Field 
LA INSTRUCTION 
0 465 78910 15 16 23 24 31 2 Bus X, 0, 1 
101111 R JO Of Byte x | Byte 0 Byte 1 | 
- Local Store 
| Op Code | Reg | | Address Field RA 
LV 3 
biva General 
IOHI INSTRUCTION ER 
External 
0 45 789 10 15 16 23 24 30 31 eae | 


00000! R |fJO01211 00 0 O| Meaning depends on adapter [I 


| Op Code | Reg | 


X'70' 


1 CA or communications scanner | 0-Output 


L-> See Note 


L-> See Note 


Note: For more information on IOH, IOHI, 


"Address/Command Formats on IOC Bus", 


"PIO Operation", page 11-020 


"Accessing Channel Adapter Registers", 


Cycle Sequence Tables 


A field 
A field 


CIAR) +2 


(X*69") 


A field 


CIAR)+t2 
A field 


--> 
--> 


IAR 
X'69', save 
branch address 


R, save link 
address 


TAR, branch 


R 
IAR 
IAR, branch 


and PIO operation, see: 
page 11-040 


page 12-015 


DATA FLOW FOR IOHI INSTRUCTION 


mma CCU manana nnn nn nnn nn nen nnn ene ep ee enw nnn e enna nn ween nnn n nnn nnn anne 


LO CHLOGA 


1=Input 


oe ae am we 0 Oe 8 Oe Oe ee OF 8 8 OP OD SOF 67 OS UD AD OE MD OS FD OE OF OD AE OY OD OE 20 8 Oe OS BU Om Me O08 OR OF ED OD OD Se OS OD AD OS AO OD Oe Om Oe oe Om Om Om Oe OD Oe Os OF OD Oe 


PE EAS AD CY ENP I SN) AO ED EHS A ES SME END COD GED Sh EE GRD TD) COD SHY GED GES ON) OUP Gelb GHD GRY AD SO ED OY OEY GD OD OS GEN EHD SES GN GED OD OD Eee CEL Om ND OE A ED OE OED ORD OP OED TD GEE OE ED OES NO ED GR SD OF GED OD UD SW OW GED Om EE ER OP OD OD OD Ee A EE ED EE OD ee OE Oe OD Ge ED SEF OD OD Om Om Ee Oe OD OF OD OED OF GHD ED SP OE SE EF EE OW ON OR UEP ED BD HD OD SOE OF EES OF SE CES ED CE -A EP O EY OE OD OD ORE OD EP SE OD A GE OF OU OD Om Un DS we a OO ee 


2nd Halfword --> X'69' 


CIAR) +2 --> IAR, fullword 
instruction 


(X'69") --> IOC A Reg, TD data 


I0C A Reg --> IOC D Reg (TA data) 
(R) -->? Ioc A Reg (TD data) 


C(WSDR) --> LS6B (Save TD data if 
IOC busy? 


If R=0 the IOHI acts as an exit instrucy 


tion. 


ee ee oe 


ye t_ocal Store Bus X ! 


0 


fe] &) 


[] [4] 


Main Storage 
Control 
Program 


OFT? 


8 am cee cae ate mee as one eee cee aheiie on ae ane om oe we om an om oe am 


Cables to MOSS Board (See Chapter 4) 


Control 
Lines 


oO, 


7 Gate (POPR Selection) 


eration 


Decode RA. 
Adapter information (2nd halfword) 
CIAR) +2. 


Adapter information CTA and TD data) 
to I0C control. 


CR) to adapter (TD data). 
CR) kept in X'6B". 


Chapter 10. 


OOP OR OP OY OF ERD A Sw ae aD Da om 


ROS Control 


ROS CCU 


(512 Words, Controls alas H 
128 Bits/Word) ees 

She elena oe 
aaa —_ 


© 
© 


Se aennsbSecentpascace dba cussccsisccsceeoos loud Seceopececehaces 


. D Reg 
0 
:; 1 


f MIOc Control! [a3 q Oy 
PIES ! 
' 
0 
BS . 


Control Lines 


Ww 


Other MtOC 
Registers 


nterrupt (26) 
echanism 


2= 


Central Control Unit 


1/0 Bus QO, 1 


Control Lines 


AttOC Bus 1 Byte 


Rearister Acicfress Bus G6 Bits 


Pe OS OO A De YO cH AN AS I I OR EC SD OR KD DR OR SO eS GD SE OD EY AOD SRD SD SO SAD AY SAS A et OD aD GD MD MND GoD wD ED om Me Oty 


V 


Sew ee owes eecce 


10-120 
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1) Instructions 


DATA FLOW FOR RI INSTRUCTION 


Storage Control 


Main Storage 
Control 
Program 


ren ee A OS GD AD GERD CAD ED ND OD GED GED ED AD GID AT GD OM SG CP GHD OID GED GED GHD GHD GEO GHD CUED CED ED GD CHD CAND AA CAD GT G3 END COM COND CTD MED CNM OB NED GU GA GE Gch OY MER GED GO GLE Ga Ga Gin Cnw viene : 

00 oe a 

01 Z Bus X, 0, 1 S | 3 CU H 

ze TEES TT poseiase Address | } Controls F 1 
ee a i 

RE ' Clocks ; 

Forced to 1 eS F Lines t H 

DE G57 [ee eee ee Sa ee ee eee ee 

(Odd-Numbered Registers Only) Local Store — 

LV 2100 

LV 4 General ! 

LV 5] Registers 

LV 1] i 

§ 

=| External ; | 

| Registers | Y BD A j§g.§.§ § —| )\ Cem fF  0000lClUlClU RO mn nn ge ----------- 1 | 

: 

CDi) 

if ; 

| 1 i: ais Bus 0, V3 i 


ie 


3 


Control Lines 


os re BT/AC Control 

co : BTR 
: y 
! 


VOC sabi 1 Evie 
| Register Address Bu Bus 6 Bi oT 


V 


Control Lines 


(3 Other MIOC 
Registers” | 
Interrupt e 
| Mechanism | 


fee ee a2 20 cn OS Be GS OD Om om OF em oD : 


rl : - 


ae 


Ep 
ik 


Operation | Note: The CCU takes one cycle to execute 
; an RI instruction. 


Decode RI instructions. 
Address selected odd WKR. 


Gate €R) to ALU A. 
Gate I field to ALU B. 


Build new €R) according to N value. 


Transfer new CR) into selected WKR. 


16-130 


Register to Register (RR) Instructions | 


CExcapt BALR and IOH/IOHI) 


feeacsiRM 


ALU Operation 


RR INSTRUCTIONS ON CHARACTER 


0 1 


2345678 


a 


5 


}o| R2[N]o] R1 [NI OP Code 


Nace ret 


Ni,2=0—» Byte WH WY 


Wa. © _| 


Forced to 1 (Odd-Numbered Registers Only) 


RR INSTRUCTIONS ON HALFWORD AND WORD 


01234567 8 15 


Oo] R2 Jol R1 | OP Code 


000 
001 
010 


he be be o> 
OOrfrorF 


1 
0 
0 
1 
1 


000 
001 
010 
O1l 
100 
101 
110 
111 


R1 
R1 


DATA FLOW FOR RR INSTRUCTION 


Local Store 


LV 2;00 


LV 3 
LV 4 General 


LV 5] Registers 


External > 
Registers 


Operation 
Decode RR instruction. 
Address selected RI, 


Gate (R11) to ALU A bytes X, 
Gate (R2) to ALU B bytes X, 


Build new CRI) according to 
Transfer new CRI) 


If R1=0, 
branch occurs. 


R2 WKR. 


Main Storage 


Control 
Program 


SAR 
Z Bus X, O, 1 x 
¥ 7 Storage Address 
0 
- Control 
1 Lines 


0, 1. 
0, 1. 


ALU operation 


into RL WKR. 
the IAR is selected, 


and a 


Bits 6, 7 Gate (POPR Selection) 


SE SP DD ED AE EO OED ED OEE GED OD AES SAD GE CY ED EE OUD SHE GUD END SOD OND GES GD Gane OO GD OD OED OED BED GNP WEED GED OD OED GED OD ED GD OS One em ene nD OD a = GD ee ee 


Storage Data Y, X, 0, 1 | 


TE GE ee GE 


‘Local Store Bus X, 0,1 ET DE Pe ee oe 


ROS 


Cc SseS Sees e22ee= er 
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ROS Control 


(512 Words, 
128 Bits/Word) 


& |Other MIOC 
Registers 
Interrupt 
Mechanism (26) 


CCU 
Controls 


17X16) 


|/O Bus 0, 1 


Control Lines 


t 
i 
t 
i 
I 
I 
Q 
, 
t 
I 
8 
i 
§ 
i 
t 
i 
t 
1 
t 
I 
al 


MIOC Bus 1 Byte 
Register Address Bus 6 Bits 


Control Lines 


V 


we wees aae wee ewan 
A 


Central Control Unit 


10-140 


\ 
\ 
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Exceptions to RR Instructions 


BRANCH AND LINK REGISTER DATA FLOW FOR IOH INSTRUCTION 


01 345 78 15 


Main Storage 


Control 
Program 
Address 


oe Branch Cables to MOSS Boord (See Chapter 4) 
Po OO a 

SAR | | 
Z Bus X, 0, 1 | ax! 4 


Cycle Sequence Table ROS Control 
ROS 


(512 Words, 
128 Bits/Word)| 


~ CCU 
Storage Address Controls 
Control 


Lines 


CIAR) ~-> € Reg 
C(R2) --> IAR 


CIAR)  --> SAR LV 2]00 
(TAR) --> Rl ay : Kena Bits 6, 7 Gate (POPR Selection) | 
(Z Reg) --> Pl LV 5] Registers eS | | : 


= | | | LA 
SRE Local Store Bus XO. |! Re cee et al aes 
: | = 


ADAPTER INPUT/OUTPUT CIOH) 


0 345 78 15 
jo | CP Coda 


—_ VS we a 

| a = s 
Say TAY Ve 
: } | aa : | iD X16» 


as 
I/O Bus 0, 1 


External 
Registers 


Z 
“a Control 


1 
pre jo 


This instruction transfers the Rl contents 
to the selected adapter, or loads tha 
adapter cata into Rl. The R2 contents 
provide the adapter address and the direc 
tion of cata movement. See Chapter 12 for 
information on the channel adapter, and 
Chapter 13 for the communication scanner. 


Cycle Sequence Table 


| BT/ tres } | fume’ 2 > _____ | MIOC Bus 1 Byte 
X | | , | : _ p=: oe Register Address Bus 6 Bits | 
if ¢ 
Reece | i ~ : i | Control Li | 
tas , 8 . Other MIOC ontrol Lines a 
ead x"48) ——— Os mod ED 
| 
LS (R2) --> IOC A Reg t (interrupt 
(TA data) f | Mechanism | 26) 
Lae kene oe eaeeeeeenes H 
IoC A Reg --> I0C D Reg lennon nn enna n nen n nnn nen eee nn nen nn nnn ee een en nnn een nen nn nnn nnn nn nnn nnn nnn nnn nnn nnn nnn nen nnn nnn nn nn ern rr rn re ee em _4 
(TA data) 
LS (R1) --> I0C D Reg a : Notes: 
(TD data) Operation 
;LS CRI) --> NSDR CTD data) 
| eae - | | | 1. If R2 desi P 
(HSDR) -> X'6B' (Save TD data Decode IOH instruction. esignates the IAR, the adapter 


te 106 1s busy) information is taken from X'48"'. 
if is bus 


x] [=] 


Read adapter address in R2 for newt 2. 
(R2) --> BISDR or output operation. | 
(X'48) -> LISDR 


If Rl designates the IAR, an invalid 
op check L1 is raised. 


| Read out or write in Rl. 
ICWSDR) -> X'69" (Save TD data . . 
| if I0C is busy) 


eel 


Hold copies of (R1) in LS6B, CR2) in 
L569. 


RS Instructions on Character 


Ic, STC 


———— 15 


000 (IAR) Displacement 
001 OOf 1 0 to + 127 
010 
011 01} 1 
100 Forced to 1 
101 10] 1 
110 | 
111 1111 
Deen eee eed 
WKRS 


Storage Address IC 
@l+0 


LL STC 


Cycle Sequence Table 


Store Character (STC) 


CX'44" --> WSDR 

(WSDR) + D --> SAR 

(B) + D --> SAR 

CR) --> WSDR 

1.6=0 

(R) byte N --> STG byte 0Q, 
or l 

1.6=l1 

(R) byte N --> STG byte y, 
or xX 


Insert Character CIC) 


B#0 B=0 
N=0,1|N=0,1 
Pike 
| 2 | 
| 3 


(X"44") --> WSDR 
(B) + D --> SAR 
(WSDR) + D <--> SAR 


STG Yr Xp» 0, or l 
--> R byte N 


DATA FLOW FOR RS INSTRUCTION ON CHARACTER 


Storage Control: 


en 000 ee ao 
C2CY 
Z Bus X, O, 1 x 

. Storage Address | 
0 
-1% Control 
1 Lines 

Local Store PFAR 


BSLV 2100 


V 
= : General 


= LV 5| Registers 


External 
Registers 


' BT/AC Control 


Q 
8 

, 8 
L 


Operation 


[1] Decode RS instruction. 


Gate (B) to ALU A 
and D to ALU B. 


Add (B)+D --> SAR. 


Main Storage 
Control 
Program 


§ Storage Data Y, X, 0, 7 


Bits 6, 7 Gate (POPR Selection) 


Fo Eh ocal Store Bus X, 0,1 ) Ce 


Ob 2 om OD oD ew OHS 


torage Data Bus Y, X, 0, 1 


(4] Address stor 


[54 IC, transfer storage data to 


Ry 


age. 


selected R byte. 


5 STC, transfer data from selected R 


byte to stor 


age. 


ma 


AS 
RS Decode 


C22 see eee 


Note: 
Instead, 
register X"'44' 


> Other MIOC 
Registers 
[nterrupt 

e9 


i GK) 


Control Lines 


t 
t 0 Bus 0, 1 


M{iOC Bus 1 Byte 5 
6 


Ink FD oo owen nar neaenweawonsaeewanmaanwwed 


; 
‘ 
$ 
: 
i 
a 


Control Lines 
ee ea eRe Doe 


V 


Baste 


If B is 0, the IAR is not used. 


the contents of the external 
is added to the D field. 


This permits direct addressing of the 128 
bytes starting at the address contained in 
without having to load a base regis~ 


Chanter 10. 


X'44! 
ter. 


Central Cantrol Unit 


10-160 
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RS Instruction on Halfword and Word (Part 1 of 2) 


Main Storage 


Control 
Program 


L AND LH, ST AND STH DATA FLOW FOR RS INSTRUCTION 


The CCU takes a number of cycles that 
depends on the value of R and B, and on 
the word or halfriord addressing boundary 
in storage. For every RS instruction, a Cables to MOSS Board (See Chapter 4) 


table indicates the sequence of cycles, eC OU reat nee ee ee Sheeran ae ee eee ake 
and shows in which register(s) the cycla 2522014) Sieewcoseeeooaseoes 
Storage Data Y, X, 0, 1 . ' 


information result can be read. SAR ROS Control 
ROS 


CCU 
Controls 


01 345 #78 1415 (512 Words, ‘ 1 
| 128 Bits/Word) ' Clocks ' 
fof B fof R | Displ. oo % 2 | 
aos Go'en eaten J 

060 000 Lv 2foo 


e e + 32 ( L > ST ) or : LV 3 2 . 
Py V General Bits 6, 7 Gate (POPR Selection) 
: : Hee sna ce : Registers - 
e e LV 1 ea ee ee 
Lil lil 


> ay 


External 
Registers 


Local Store Bus X, 0 ‘f , 


[4] Go 


i 
i 
a 
i 
’ 
; 
§ 
’ 
’ 
5 
1 
i 
t 
‘ 
t 
F 
i 
4 
1 
i 
' 
i 
‘ 
‘ 
‘ 
1 
i 
i 
' 
1 
‘ 
j 
’ 
’ 
H 
t 
' 
i 
i 
t 
1/O Bus O, 1 ' 


Control Lines 


' BT/AC Control 
! BTR 
' 
| 


MItOcC Bus 1 Byte 


V 


1 
a 
A 
i 


Medetosag 


Noeration Notes: 
Decode RS instruction. 1. If R=000, the IAR is selected. The 
Address B Reg (B'000). operation results in a branch to the 
: new address. 
Gate (8B) to ALU A 
and D to ALU B. 2. If B=000, the IAR is not used. 
Instead, tha contents of a dafined 
[3 | Add (B)+D --> SAR, storage cata external register is added to the D 
address. field. This permits direct address~- 
ing of the 32 words starting at the 
Address storage. address contained in X'46'" Cload and 
store operations), or the 64¢ half- 
[5a] L and LH, transfer storage data to R. words starting at the address 
| | contained in X'45' (load halfword and 
ST and STH, transfer data from R to store halfword operations) without 


storage. having to load a base register. 


RS Instruction on Halfword and Word (Part 2 of 2) 


CYCLE SEQUENCE TABLES 


Load (L) Store (ST) 
[reolr=olr+0|R=01 Jezo|eo|Reo|R=0| 
B#0|B#0/B=0]B=0 1B#0]B#0]B=0]B=0 
et ee oo ee coe Setar Sereree s 
| 0 [ 0 (X'46')  --> WSDR | [ofo | (X"G6") --> WSDR 
| 1] 1 (WSDR)+D <--> SAR | | 1] 1 CWSDR)+D --> SAR 
1/1 | (B)+D --> SAR | 1/1 | | (B)+D --> SAR 
Sooo Stee tore — 1 | (X'68")=000 --> WSDR 
If SAR bit 1.6=0 | | 1 | CR) --> WSDR 
212{]21!2 Low-order bits of STG word --> Z Reg | | | 
3 3 (Z Reg) --> R If SAR bit 1.6=0 
3 3 (Z Reg) --> IAR (branch) | | | | 
shall aia, adie Auta 2 A 2 12 2 (WSDR) --> 
If SAR bit 1.6=1 | ---+-~--+---+---+ Low-order bits of STG word 
2 2 2|2 | Low-order bits of lst STG word If SAR bit 1.6=1 CWSDR) byte x --> 
| --> Z Reg byte X 2121{12] | Low-order bits of lst STG word 
3/3 1/3 13 | ¢€2 Reg) --> R SARtZ --> SAR 3 | 3 {3 | 3 (SAR) +2 --> SAR 
4 4 | High-order bits of 2nd STG word | | | | CWSDR) bytes 0, 1 --> 
--> Z Reg bytes 0, 1 | | | | High-order bits of 2nd STG word 
q | | 4 | (€Z Reg) merged with R, result --> R | 4 1414 | 4 |) Operation End 
| 4 | 4 | (Z Reg) merged with IAR, result --> IAR (branch) se ota web natn ad 
scat tcg esheets arenes 
Load Halfword (LH) Store Halfword (STH) 


r#0/R=0|R#0/R=0 [reolR=olR¥0[R=0 
525] S50|e6] 82 i202 808] ft] 


cl ceiaet es obsaiies cola aman calcd 


and byte x=0 
STG bytes y, x --> IAR, byte x=0 


Po ena faa ada 
| fif.utd cxX'45") --> WSDR | | 12 fr] X'45") --> WSDR 
| | | 2 | 2 | CWSDR)+D --> SAR lf 1] 1] | | (B)+D --> SAR 
| 1 {1 | (B)+D --> SAR | | | 2 | 2 | (CWSDR)+D -~-> SAR 
| ---+----+---+--- | } 1 | | 2 | ¢€X'68")=000 --> WSDR 
| If SAR bit 1.6=0 | 1 | | 2 | f CR) --> WSDR 
12! 131] | STG bytes 0, 1 --> R bytes 0, 1 [SSS toate tese 
| | l | | and byte x=0 | If SAR bit 1.6=0 
| 2 | | 3 | STG bytes 0, 1 --> IAR, byte x=0 | 1 | 1 | 2 | 2 | CWSDR) bytes 0, 1 --> STG bytes 0, 1 
mente t—---t--- seen Reloads iatetads ache 
If SAR bit 1.6=1 | If SAR bit 1.6=1 
2 3 | STG bytes y» x --~> R bytes 0, 1 | 1 1/242 i] (WSDR) bytes 0, 1 --> STG bytes x, y 
| 
J 
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Register and Storage With Addition (RSA) Instructions 


ICT AND STCT DATA FLOW FOR RSA INSTRUCTION 


The CCU takes three cycles to decoda and 
execute an RSA instruction. Cycla 
sequence tables indicate in which regis~- 
ter(s) the cycla information result can bea 
read. 


Main Storage 


Control 
Program 


783 15 


Storage Address 


1 
| 
] 
| 
] 
8 
neta 
be " (512 Words, Controls 1 : 
a 128 Bits/Word) ! Clocks ! 
Forced to 1 ' : 
| Local Store Bm @ PFAR @ | LH ,7\_ J Ff ™  , Oyo t_#®-] § ca... eee j 
Biv 2/00 7 
N=1 giv s Bits 6, 7 Gate (POPR Selection) | 
aay PLV 4 General } , ate election | : 
St : i LV 5] Registers aes . | : 
(B)+D 8-bit ss ) , EE, ee EERE a | ) es ! 
: | Fo EE i cocal Store Bus X01 ae ne | =e 
xterna a — oo | , een ae sud Beas — es ' 
STCT L N=0 Registers | | —— . 
: i] 
N= 1 es . Control 17X16 H 
vy 
i in. : 
} ‘eS |; %‘I'/O Bus 0, 114 
r ( 
Cycle Sequence Tables | : ; 
Cycle Sequence Tables | | 
| . i Control Lines ! 
Insert Character and Count CICT) ; _———— es oo Pe 


is invalid 


--> SAR 


B=0 
CB) 


i } BT/AC Control | 

(B) + 1 --> B Ccount) f BTR : 
Read storage ! x 
: : i 

Selected STG byte (Insert) O}»<9 >t 
--> R byte 0 (N=0), or ! 1 ; 

--> R byte 1 (N=1) (uctocucess eae 


B-0 is invalid 
CB) 


(B) + 1 --> B Ccount) 


--> SAR 


Qveration 


Dacode instruction. 
Send (B) to SAR. 


[s | Add 1 to (3B), count. 


R byte 0, or 
R byte l 
--> Selected STG byte 


(store) 


Storage Data Y, X, 0, 18 
Control | 
Lines 


ee ew aw Ow an > eam eam em eae as eae en a ean mn aes ane ee ne te Ca ams Gan a es MD DS as ea MP aD ED A ND SOS ED GD UD OSD SUD GD MD SUD Wn OOD NS AD CON SEND GD GE GED nD HD WED SO AND GND GD GRD ON GENS ENP AL: END SHED MM) AD SD CENY SOND GND GD GND SEED GED GD QD SE GND ME GAtY ND NE ORD MED GED ED GND OOD SRD GE GED GD GENS ND GD SE GR SAND AD SE OY UE SO GD ND GED OD GY GED iD GD GD uD Se EID CEOS WERT-eeD OED cone eae ee ee CERN ED Ge em te SE aD ERD GD MR Rasy ime cay EY COD =D SND = ewe cep Gp == a eum ap Samy 


2p am OD On ED OO Om OD EP eben Chan & ea eee 


ROS Control 
ROS 


CCU 


V 


Control Lines 


he en on om am ae a om an oe me ao mo 


ae eee 


Update B. 


{CT 


data to R. 


STCT, transfer tha selected R byte 


to 


transfer the selected storage Note: If B and R specify the same Codd) 
register, the contents of this register 

are incremented by 1 before the selected 
byte is transferred. 


storage. 


Chapter 10. 
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Branch (RT) Instructions 
BRANCH ON BIT CBB) 


.1 34 5 7 8 15 


IM| Displ. IS] 


} 1 ajm mp1} R IN 

This instruction results in a branch to a 
storage address, depending on the state of 
a bit tested in the general register spec~ 
ified by R. 


The branch address is formed by adding or 
subtracting the displacement contained in 
the D field to or from the IAR, which 
contains the next sequential address. Tha 
maximum displacement is 63 halfuords. IF 
S=0 in the instruction, the displacement 
is added to the IAR contents; if S=1l, the 
displacemant is subtracted from it. 


The M field specifies which bit in byte C 
(N=0) or in byte 1 CN=1) of tha general ; 
register R is to be tested. If thea bit 1s 
zero, the IAR is not modified, tha branch 
is not taken, and the instruction at tha 
next sequential address is executed. If 
the bit is one, the instruction at tha 
branch address is executed. 


The C and Z conditian latches remain 
unchanged. 


Bit to ba tested 


in Byte 9 in Byta l 
2 
= 0 
M2= 0 
MN3= 1 
Mg= 0 


Cycle Sequence Table 


So AD SE AOL TERNINNG “e+ Cat AS 


CIAR)+T <--> Z Reg 
it CIAR)-T <--> Z Rag 


od l Test bit in R Codd) 
en Se 
If Bit tested = 0, idle cycle 
2 | 2 
ee 


If Bit tested = 1, branch taken 
2 2 Z Reg ~-> SAR 
2 2 Z Reg --> IAR 


BRANCH (B). 


0 45 ae 1415 


1 0101] Displacement _ 1s 


This instruction results in an uncondi- 
tional branch to a storage address. 


The branch address is formed by adding or 
subtracting the displacement in the T 
field to or from the IAR, which contains 
the next sequential address... The maximum 
displacement is 1923 halfwords. If 5=0 in 
the instruction, the displacement is added 
to the IAR contents; if S=1, tha displace- 
meant is subtracted from it. | 


The C and Z condition latches remain 
unchangad. | 


BRANCH ON C LATCH CBCL) 


0 GR _ 1415 
10011] Is 


Displacemant — 
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BRANCH ON Z LATCH CB2ZL) 


0 4 5 1415 


1000 1] Displacement is 


These instructions result in a branch to a 
storage address according to tha stata of 
the C or Z condition latches. 


The branch addrass is formed by adding or 
subtracting the displacement in the T 
field to or from the IAR, which contains 
the next sequential address. The maximum 
displacement is 1023 halfwords. If S=0 in 
the instruction, the displacement is added 
to the IAR contents; if S=l, the displace- 
ment 1s subtracted from 1%. 


If the tested condition latch 1s not set, 
the IAR is not modified, the branch is not 
taken, and the instruction at the next 
sequential address is executed. If the 
tested condition latch is set, the 
instruction at the branch address 15 
executed. 


Thea C and 2 condition latches remain 
unchangad. 


Is=o S=1 
eee of ee ee 
CITARI+T <--> Z Reg 
CIARIJ-T <--> Z Rag 
| Test condition latch 
t 


ed latch = 0, idle cycla 
CIAR) --> SAR 


ed latch = 1, branch is talcan 
--> SAR 
--> IAR 


10-190 


BRANCH ON COUNT CBCT) 


0 1 34 5 78 1415 


10211 12) R INJII Displ. Is 


The count contained in byte 0 (N=0), or 
byte 0 and 1 (N=1) of the ganeral register 
specified by R is decremented by 1, and 
then tested. If the result is 0, the 
instruction at the next sequential address 
is executed; if it is not 0, the instruc 
tion at the branch address is executed. 

If the count is 0 before executing the 
instruction, the result is all 1s in byte 
0 (N=0), or bytes 0 and 1 CN=1), the count 
value then being 256, or 65, 536 respec 
tively. 


The branch address is formed by adding or 
subtracting the displacement in the T. 
field to or from the IAR, which contains 
the next sequential address. The maximum 
displacement is 63 halfwords. If S=0 in 
the instruction, the displacement is added 
to the IAR; if S=1, the displacament is 
subtracted from it. 


The € and Z condition latches remain 
unchanged. 


Cycia Sequence Tabla 


S=O01S=1 
1 CIARI+T ~-> Z Reg 
1 CIAR)-T --> Z Reg 

1 Ll Test count tn Rodd) 
ee me fe me me oe 

If count = 0, No branch 

2 a: Idle cycle 

3 3 CR} =] —--> R 

If count is positive, branch is talkean 
2 2 z Reg -~-> SAR 

2 2 Z Reg -~-> TAR 

3 3 CR) =] oa > FR 


0 3 4 78 lt2 15 
lo 0 0 O00 0 Of0 11 140000] 


This instruction is used to exit from the 
active program level. The interrupt 
priority logic then determines which group 
of general registers to select as the 
active group for the next program opera- 
tion. This instruction also resets the 
interrupt entered’ latch for the program 
level that executes rt. 


If the Exit instruction i5 executed at 
program level 5, the level 4 supervisor 
call interrupt request (SVC L4) 1s set. 
The next instruction 18 then normally the 
instruction at the starting address for 
program level 4. However, if other inter- 
rupt requests of higher priority are 
present, the next instruction executed 15 
the instruction at the starting address of 
the highest priority program level 
requesting an interrupt. If program level 
G4 1s masked, program level 5 executes 
after setting an SVC L4& interrupt. 


Resulting Condition Latches: Unchanged. 


Ra Aah tn Mennretcrrte Oe trent RATE Bere» OMT nt arene PER eRe Nr Rr 


|General Reg 0 (1) --> WKRO 


| CIAR) 
INo operation 

General Reg 1 (1) --> WKRI 
\'No operation followed by 
Fint L4 

{General Reg 2 (1) -~-> WKR2 


‘General Reg 3 (1) --> WKR3 

|General Reg 4 (1) --> WKR4 

|General Reg 5 (1) -~> WKRS 
6 


|General Reg 6 (1) --> WKR6 


|General Reg 7 (1) --> WKR? 


C13 The new active interrupt level selects 
the general register group in local store. 


Operation 


In the operation that follows, level 2 
raises an interrupt request, which stops 
the running of level 3. Level 2 executes 
with no interruption until Exit is 
reached. Exit then executes, and level 3 
resumes at the point where it was inter- 
rupted. 


The interrupt mechanism is packaged on the 
MIOC card. 


Level 4 running 


I 


Level 4 interrupted ~<————__—_———_—_—_——-. Level 2 interrupt request 
Level 2 running 


Work registers 


Level 2 execution end 


X'20’ through X’27’ - group 4 | s 
X’00’ through X’07’- group Of os 
X’08’ through X'OF’- group 1_—it- 


Level 1 
Level 2 
Level 3 
Level 4 
Level 5 


EXIT operation 


Ga) Prepare work registers for level 4 
which will be the new active level 
| X'10' through X‘17'- group 2 through X‘17' - group 2 


X'18’ through X'1F’ (2) Reset level 2 interrupt 


group 3 


Branch to new [AR 
(interrupt level 4) 


Level 4 resumes we 


EXIT operation end 
where interrupted 
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Register External (RE) Instructions (Part 1 


INPUT INSTRUCTION Cycle Sequence Tables Cycle Sequence 
0 1 3 4 5 7 8 1112 LS ——— eae 


of E Jo] R | E fi 10 0 acon 
IR#0 |R=0 | 
JEFIAR|E#IAR|E=IAR] 


High rasolution timer bits 
“~“"“> Z reg 

(Z reg) --> R 

(Z reg) <--> SAR 

(Z rag)  -~> IAR 


CLS 'E* --> WSDR 
CHSDR)I <--> R 
C(WISDR) <--> TAR 


This instruction loads the general regis- 
ter specified by the R field with the 
contents of the external register speci- 


fied by the 7-bit E field. The general branch ae ar 
registers of program levels that are not CITAR) --> R ‘branch on timer value) 
running can be addressed as external CIAR) -—> 


registers. Note: Input X'74' requiras enly one cycle 


E-00 CIAR) tn program level 


Ma 2 IN 1 | 
The C and Z condition latches remain E=08 CIAR) in program level $3 Sheesh ee a 
unchanged. E=10 CIAR) in program lavel 4 
| E-18 CIAR} in program level 5 
An input instruction can be executed at E=-20 CIAR) in program level Ll DATA FLOW FOR INPUT RE INSTRUCTION 


program levels l, 2, 3, and ¢ only. = Any 
attempt to execute this instruction at 
programwn level 5 causes a level l Cycle Secuencea 
input/output check Clevel 5 J/0 error) to. 
ba sat. | | 


em CO cr ty ON A EEN AD RC RE ae cae ch LA OED CD OD 


Main Storage 
kes 


‘ 

$ 

' 

' 

‘ 

eee ’ 
Control : 
| Prograny : 
Pe t 
‘ 

ae ee, ee, 3 
i] 

' 

t 


ters; those in group B read the hardware 
latches. Input X'70", X'7A', and X'74' Cycla Sequence 
work differently, and have their own cycle 
BeEQUeNCA. 


Note: If general register 0 (IAR) is - 
spacified as R, the operation results ina Le eo ae 
branch to the address formed in register RCC USA eacencealt ahd a2 a MO S Board (Sre Chapter 4) 
; zeros “~-> Z2 reg byte X CHODOOK | woonnmnc mene nana nnn ln arin r rere naneaenencnmeweneenenenennnnns 
| | latches --> Z reg bytes 0, Bikes Od a ra | ROS Control | 
The cycle sequence of the input instruc~ and 1 porcaxmms eipemcanp | *|| ) Storage Address | Ds odteueak ROS cl ie! 
tion varies with the register that is (Z reg) <--> R | Ps Oi: | Som | cman li | | = pe |.512 Words, Controls F 1 
specified by the E field. Instructions tn (7 req) <--> IAR branch : irae | Lines } oF ie q — a aia 
the group A read the local stora regis- | i... ge Gy : lo GM Geese ee 0 ena i 
: & x im 
: 


| bats 6, I Gite POPPA Selentionl 


[os) 


EXD 


Register addresses 


iGroup A Local store: 00 to 6F, 71, 72} Cycle to prepare CCU circuits meee 
| 78, 7F, and 7¢C 02 ~-> SAR (gate 

iGroup B jlatches: 73, 75, 76, 77, 73 byta 0) epee 

| and 7D to 7F zeros “--> R bytes X, l = 
lInput '"70'|Storaga size bits STG size bits ~-> R byte 9 

fInput '"74*]|LAR contents | | zeros —-> TARZSAR pee se DSO COO a eee OO toe cone 

fInput '7A'|High resolution timer bits bytes x, 1 pa nan er nneen enn 


BT/AC Control 
BIR 


STG size bits --> IAR/SAR byte 0 


: . ; . (branch on STG size) ° 5 Reaister Address Bus 6 Bits 
For the reg ster bit meaning of the Seana rr os 
i 
2 Bus X, 0, 1 Control Lines 


Input/Output X'7x! instruction, sea pages 
190-230 and 10-240. 


3 Other MIOC 
Registers 
interrupt 
~} Mechanism (26) 


On eae ae mw we OD EP Oe Oe Oe ae ae oe oe ee ee ea me ae we oe oe ~ ~~ ~” we me oe one ee oom ome mw a an ae 
cera - — eee Se ee DO EO ae AO EE SE ED OH te OS oes Se DO OP OE OF ED OD Om ee at OS SS A ON OF OD OF SE Om OD GE OE OD OW OD OD OF OD ns CO OD OD on ee 2 a en om en ne oe OP OP Ena aero a EP DD GD te A A aS LO aD — 


V 


om am Foe sab em am one ey wm cam em fk my Sr es ane om Os OH AO 2 A OS ME ow MO OOH Oe Oe OO Ma a OID GY DO BED Om WD COR SEY AD He can =D cm 1 COs MD OY OE GE OY 3 OHS we OF OED cm Oe OO eee OO ee ee 
Sees wvewonnrae 


wwe we 
Lonewowmw — 


Invalid Input Instructions 


Any attempt to execute input X'28!' through 

X'2F"', X'49" through X'4F', X'60" through | | | (1] 
X'6F"', and X'78' sets an error interrupt. : | i 
level 1. The instruction is not executed. 


Decode RE instruction. 


Read contents of local storage or 
hardware register specified by E. 


[3| Set the value read into R. 


Register External (RE) Instructions (Part 2 of 2) 


OUTPUT INSTRUCTION CRE) 


01 3 4 5 7 8 1112 15 


o| cE Jol R E |0100 


This instruction places tha contents of 
the general register specified by the R 
field in the external register specified 
by the 7-bit E field. See page 10-220 for 
the functions of the 128 external regis- 
ters addressable via the output instruc- 
tion. General registers of program levels 
that are not running can be addressed as 
external registers. 


The C and Z condition latches remain 
unchanged. 


An output instruction can ba executed at 
program levels 1, 2, 3, or 4 only. An 
attempt to execute this instruction at 
program level 5 causes the level 1 
input/output check (Clavel 5 I/0 error) to 
be sat. 


Note: If general register 0 (CIAR) is 
specified by E, the operation results in a 
branch to the address formed in register 


The cycle sequence of the output instrucy 
tion varies with the register that is 
specified by the E fiald. Instructions in 
groups A, B, and D are 1 cycle long. 

Cycle sequence tables follow for the long- 
er output instructions. 


Register Addressas 


Local store: 00 to 67 
Latches: 68,69,75,76,77 
79,7A 
(Group C Latches: 70, 7B, to 7F 

Group D Latches: 71, 72 
Output'73"'|Set SP/AE Keys 
Output'74"}Control storage ECC 
Output'78' |} Force ALU check 


Group A 
Group B- 


Invalid Output Instructic 


Any attempt to execute Output X'28! 
through X'2F', X'49"* through X'SF", X"60" 
through X'6F", and X'75' sets an error 
interrupt level 1. The instruction is not 
executed. 


R may specify the IAR CR=0); 
change the number of cycles. 


it does not 


Group C 
1 (Rd --> Z Bus (7E, 7F only) 
2 Necessary idle cycles for setting 
3 the interrupt mechanism, or 
program stop. 
E="73"}| Sat SP/AE Keys 


1 (Rd --> Z Bus 

2 SAR --> Storage key data reg 
2 ~-> User key reg 

3 Storaga key data rag 


Control storage ECC 


Prepare ALUA, ALUB 

Zeros --> SAR 

CLS'47'") --> 

Necessary idle cycles for 
timing reasons 


Force ALU chack 


Force ALU compare check 

Force parity error 

Idle cycle to let hardstop 

or interrupt level 1 propagata 


DATA FLOW FOR OUTPUT RE INSTRUCTION 


a Ta Lael aca Naa aa aaa a a aa a ai | 


OOP Se AD EN A AO LO OD OES ND OS ln RN SEN OD GID EY SED SED) ED GD Oe AD OED Sim GE GD SD OY OOD Uy le HIP OH EY ED OT OE GD SE GP GP OD WD AID SH Ht OD ORD SEH OD OE WE Hl ED EP OP SY EY ED AD HD OD ED Ud GAD GD GI SID OOD Gt Oy ED ED GD nS OO AAD ON ELOY OD WD OED OD MI SY OOD OOD SD OEY AID ma cle ag 


Storage Data Y. X, O, 1 


) 


its G, 7 Gate (POPR Selertion) 


Z Bus X, 0,1 


a SD yD ED DO OR SO Ae Dee a Om Eee oa Oe OE Ob ED DOR EE OF SP OED OD Os Se Os Oe me EP OEE ED GD Ae as SS we ee OP a OS Oe SO Oe Oe OP Oe OP Oe Oe EP SD EP OE AE OD OE OD GP ED SE OF SE ED EP SP OE Ow Ott 658 EE TP OP OS AED SD OD OE ED A OAD OD EP OD UD EE OD ED OD OD ON OD OE SESE AND OD Ee TN SE ARTA EP ED ADD A SD SD ED Hp SHY ID MD Mh atm Em cn Gap mite em ame 


Operation 


[4] fs] ] 


Decode RE instruction. 
Read R. 


Set €(R) into the local storage or 
hardware register specified by E. 


Chaptar 10. 


2 Oe Oe OD MD OD ae ED ED aD ee oe Om am ED a 


ROS Control 


ROS CCU 


’ 
' 
t 
’ 
‘ 
' 
H 
pocteene 1 
(512 Words, Controls ' 
428 Bits/Word) ‘ Clocks ! ' 
‘ 
L......- 4 ' 
‘ 
‘ 
‘ 
’ 
’ 
’ 
’ 
5 
’ 
‘ 
’ 
’ 
‘ 
’ 
‘ 
--- H 
wee GP Pe oe een ewan 3 
Control H ' 
' 
A Req 5 ‘ 
H 1'O Bus 0, 14 Cables to CA and 
1 Scanner Boards 
1 { {See Chapter 4) 
‘ 
H 4 ' 
iy ' st. Lines To and From 
N Bus § § 9 wenn--- ~~~ ~~~ oe y  coaeancnscoraetececeamerarcsemeratar waa CAs (page 12-020) 


CSPs (page 13 -010) 


MIOC Contra 


ie Bus 1 Byte} 


To and From 


f2¢ Acide uy Bi 
LSet ress Bus G Bits MOSS (page 14-020) 


Cables to MOSS Board 


Control Lines (See Chapter 4) 


Other MIOC 
Registers 


Interrupt 
Mechanism (26) 


he ae aoe as Oe Oe cme 0 OE OP Oe Ow om On oe SE OD OD a 


Coenen (MERED! ( 
V 
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External Register Functions 


The input/output registers are defined by INPUT REGISTERS 
the '"E' field of the CCU input/output 
instructions. 


The local store array contains as many E Field Register Functions LS Address E Field Register Functions LS Address 
locations as can be addressed by the 'E* (Note 1) | (Note 1) 
field of the input/output 1 i 


instructions. 


OUTPUT REGISTERS 


General register group 0 Cinterrupt level 2) General register group 0 (interrupt level 
For LSR locations '00-6F", the data General register group 1 Cinterrupt ) General register group 1 (interrupt level 
obtained by an input instruction comes General register group 2 Cinterrupt ) General register group 2 (interrupt level 
from the local store position designated General register group 3 Cinterrupt ) General register group 3 Cinterrupt level 
by the 'E'® field of the instruction. General register group ¢ Cinterrupt level 1) ‘General register group 4 Cinterrupt level 
Similarly, the data set by an output : ; ; : 
instruction goes into the local store id register selection Invalid register selection 
array location designated by the "E! address pointer register for address pointer register for 
field. address potnter register for address pointer register for 

address pointer register for address pointer register for 

However, for In X'70', X'73-7A', and address pointer register for address pointer register for 
X'7D-7F't, the data are taken from various address pointer register for address pointer register for 
hardware registers and jumpers tn the CCU. address pointer register for address pointer register for 


For Out X'70', and X'73-7F', the instruc~ 
tion sets/resets a control function or a 
hardware register in the CCU. In these 
cases, the local store array is not used. 
These points are shown in the following 
charts as ‘'HW' or control. Note also that 
Out X'71i" and X'72' store data into LSR 
locations X'79" and X'7A’" respectively. 


Pointer registers 6, 7, ...E 

CS address pointer register for scanner 
Interrupt start address - level 1 

Interrupt start address - level 2 

Interrupt start address - level 3 

Interrupt start address - level 4 

Substitution register for operations on character 
Substitution register for operations on halfword 
Substitution register for operations on fullword 
CCU storage control register on ECC 

IOH TA substitution register 

Invalid register selection 

Invalid register selection 

Invalid register selection 


Pointer registers 6, 7, ...» E 

CS address pointer register for scanner 
Interrupt start address -~- Level ] 

Interrupt start address - Level 2 

Interrupt start address - Level 3 

Interrupt start address - Level 4 

Substitution register for operations on character 
Substitution register for operations on halfword 
Substitution register for operations on fullword 
CCU storage control register on ECC 

IOH TA substitution register 

Invalid register selection 


As a result, the data obtained in these 
cases by displaying the LSR using is mean- 
ingless, and does not correspond to the 
input/output instruction operand location. 


Invalid register selection 
Invalid register selection 


The information obtained by instruction In | Zero register t used 
X'71' through In X'7F' can be displayed Holding register for IOH, IOHI, and BAL instruct. used 
with the "I" function of display under Holding register for MIOH | used 
"CCU", See 3725 Problem Determination and Holding register for IOQH used 
Extended Services. Not used F | used 


Storage size installed | Hardstop 


Register X'70' cannot be displayed using 
the 'I' function. It can be displayed 
using the 'L' function, but always shows 
X'0000' and should be ignored. Use the 
CDF display to determine storage size. 


Example lL: 
In X'40" Cinterrupt start address level 


1). The E field of this instruction 
corresponds to LSR 40. 


Example 2: 


In X'74' Clagging address register). The 

E field of this instruction designated the 
CCU lagging address register (HW) and not 

the LSR 74. 


Example 3: 


Operator address/data entry register 
Operator function select control 

Insert storage protect/address exception key 
Lagging address register 

CCW for AIO operations 

Adapter level 1l interrupt eres 

Adapter level 2, 3, or 4 interrupt requests 
Invalid register selection 

Utility register 

High resolution timer/utilization counter 
Branch trace address pointer 

Branch trace buffer count 

CCU hardware check register 

CCU level 1 interrupt requests 

CCU level 2, 3, or 4 interrupt requests 


Program display register 1 Cdieeiay A) 
Program display register 2 (display B) 

Set storage protect/address exception keys 
Storage control register 

Invalid register selection 

Miscellaneous control l 

Miscellaneous control 2 

Force ALU checks 

Utility register set 

High resolution timer/utilization counter control 
Set program-controlled interrupt - level 2 
Set program-controlled interrupt - level 3 
Set program-controlled interrupt - level 4 
Set mask bits 

Reset mask bits 


1. Attempts to select an invalid register with an in or out instruc- 
Out X'7B" Cset PCI level 2). The E field tion set an error interrupt level 1. The instruction is not 
of this instruction causes CCU level 2 executed. 
( trol). 

PARES LOR e- BO Vawse! YeOmere 2. Attempts to select LS68 to LS6B with an In or Out instruction set 
an error interrupt level 1. The instruction is not executed. 
Nevertheless, these LS registers are used internally by some 
instructions. For details, see page 10-150. 


Input X’7X~- Register Bits (Part 1 of 2) 


For notes, see following page. 


X'74! 
Lagging 
Address 
Register 
CLAR) 


X'75!' 
AIO CSCW 


X'76! 
I0c Level 1 
Interrupt Request 


aay an as 
Operator 
Address 
Data Entry 


x70 
Storage Size 


Installed 


X'72' 
Operator Display 


Function Select 


Byte X, Bit Addr/data X.2 eee Se igen ee 
Addr/data X.3 4 G 
Addr/7data X.4 5 5 
Addr/data X.5 6 6 
Addr/data X.6 7 7 
Addr/data X.7 
: a _ - Byte 0, Bit OJLAR 0.0 }IOC CSCW bit 5 (Note 1)}/IOC add except (Note 3) {0 
ES ee a et eo yg oe eee te see : 1 1 [IOC CSCW bit 11 (Note 2)|I0C STG protect (Note 3){CSP L2 
BINGE Gece : ons haaej ase. A ee peiacs ag 5 2 2 |10C CSCW bit 12 (Note 2)]IOC Invalid CCW (Note 3)|[0 
a . : 3 3 ;I0C CSCW bit 13 (Note 2)/0 CNote 3) 0 
S}1= 2048K bytes (Note 7) Addr/7data 0.3/F. select 11 (stg addr) | 0 4 ‘A TOC CSCW bit 14 (CNote 2){/IOC timeout 0 
| 4{1= 1024K bytes (Note 7) {Addr/data 0.4/F. select 12 Creg addr)]|0 5 5 lo IOC bus in parity error |0 
5{1= 512K bytes Addr/data 0.5/1F. select 13 0 6 6 10 Adapter init operation 0 
641= 256K bytes (Note 5) |Addr/data 0.6/F. select 14 0 7 7 10 MOSS init operation 0 
7i1l= 128K bytes (Note 6) |Addr/data 0.7/F. select 15 0 
Byte 1, Bit 0{0 Addr/data 1.0/F. select 0 Pee eae le ; oe 
1/0 Addr/data 1.1]F. select 0 2 > 19 0 0 
210 Addr/data 1.2/F. select 0 3 3 10 0 0 
310 Addr/7data 1.3!/1F. select 0 A 4 0 0 0 
410 Addr/7data 1.4¢!F. select 0 5 5 10 0 0 
5| 0 Addr/data 1.5/F. select Key Value 0 6 6 10 0 0 
640 Addr/data 1.61F. select Key Value lj 7 | 7 |0 r ; 
710 Addr/data 1.7;)F. select Key Value 2 


X'7D! X'J7E' X'7F! 

CCU Hardware Level 1 CCU Level 2, 3, 

, Errors Interrupt Interrupt 

Y'79! X'7A! X'7B!? Y'7C! Requests Requests 

Utility High/Low Branch/Trace Branch/Trace 
Resolution Address Pointer|Buffer count 
Timer 


Byte X» Bit 


Byte X, Bit B/T address X. 


parity error MOSS inoperative L2 
MDOR parity error Any CCU hard error diag L2 
MIOC parity error diag L3 
Storage 2-bit error L5-I/0O error ; req SVC L4G 
Storage control error;/Invalid operation resp SVC L4 
Ignored IOC Adapt L1 request 
STG add/data parity User tnt req L3 
LS parity error IOC-L1 summary PCI L4 


Byte 0, Bit 


Byte 0, Bit B/T address 0. 


tm DOO~nID Ulf GN Ee © 


Byte 1, Bit 0. Add compare LI 

A/B bus parity error |Add except-inst fetch 

Dl reg parity error STG protect-inst fetch 

ALU compare error Add except-PGM exec 

SAR parity error STG protect-PGM exec 0 

ROS parity error Ignored Internal timer L3 
Zreg parity error IPL Ll PCI L3 

Ignored Ignored SVC L4 


L5-C card 

L5-2Z card 

L2 interrupted (Note B/T address 1. 
L3 interrupted (CNote 

14 interrupted (CNote 

L5 interrupted (Note 


Byte 1, Bit 


aQaoooaooocoec”ooocoeoo 


2 
3 
4 
5 
6 
7 
0 
1 
2 
3 
4 
5 
6 
7 
0 
1 
2 
3 
4 
5 
6 
7 


Ignored 
Ignored 
Ignored 


2 
3 
A 
5 
6 
7 
0 
1 
2 
3 
4 
5) 
6 
7 
0 
1 
2 
3 
4 
5 
6 
7 
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Input X’7X’ - Register Bits (Part 2 of 2) 


fom] 
oo 
Oo oS 
Lam | 


—~ fa 


p—* 4 = }-* ao eo 
on =) = © H&S he © © 4 © n= J - 


om EE am 
Oo - fom Ei ow | 


0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 


pm fant a 
oo 
p—* -* 


ea oe 
mre OO 


0-15 
16-31 


—32-47— 


48-63 


64-79 
80-95 


96-111 


112-127 


128-143 


144-159 


160-175 
176-191 


1327207. 


208-223 


224-239 


240-255 


Sea nnee 


Scanner 


Scanner 


Scanner 


|Scanner 


Scanner 


Scanner 


Scanner 


Scanner 


i'Scanner 


Scanner 


Scanner 


Scanner 
Scanner 


Scanner. 


Scanner 


Scanner 


Scanner 


Scanner 


Scanner | 


Taq Conversion Table 


Tag Encoding 


08 
10 
11 
16 
18 
19 


19 
10 


18,16,11. 


18,16,11. 


CSCW parity error ('3x"') 


VH did not fall after TD 
fell 


No response to TD for 
AI0Q data read 
IQH data read 


No response to 
AIO data write 


IOH data write 


IVH did not fall after TD 


fell (byte boundary 
transfer with storage) 


I/0 tag is off, VH must 
rise CE0C after CH 
pointer updating in 
local store) 


 |VH did not fall after CG 


fell 


1/0 tag is off, VH must 
rise Clast AIO transfer 
data read is on byte 
boundary) 


Notes: I0C Internal Status Table 
1. Bit 0.0 = 0 indicates an AIO from channel adapter. 
Bit 0.0 = 1 indicates an AIO from scanner. IOC Tags Meaning of Meonane of 
Status!|(€See Table) "TOC timeout’ "IOC Bus In Parity Error' 
2. Bit 0.0 = 0 bits 0.1 to 0.4 show the CA pointer number: 
(Pt eee eee | : | 170 tag is off . 
[ 0000 = CA#I1 ] | : 
{ g001 = CA#2 10 I/0 tag raised (new AIO 
| 0010 = CA#3 | or ITOH) 
| OO11 = CAR4 | 
} 0100 = CA#5 | 18,11 No response to TA tag or No 
z 0101 = CA#6 | cycle steal grant 


CSCW parity error (€'3x!'") 


MiG: dats. ead oe -CH 
pointer register read 


No 


No 
CH Senter reg read 
transfer last transfer 


|} CEOC) 


No - _ |Loading of CCW 


3. If byte 0, bits 4 and 5 are zero, bits 0, 1, 2 and 3 are as indicated. No response to TD for : | 

| ; | | _ | | | : AIO pointer initialization . No 
If byte 0, bit 4 or 5 is one, bits 0, 1, 2, and 3 contain the IOC internal status at ae | | | 
the time of error. This I0C internal status table (right) indicates the tag signal No | : _ No. 
that is valid and the meaning of bit 4 C1IOC timeout) and bit 5 CIOC bus in parity 
error). VH did not fall after TD 
fell for AIO pointer ~ 


initialization 


CH pointer register 
| a | | | ; hee read 
4. Only one bit is on. It indicates which program level was interrupted by level 1. 
{Last AIO data read 
CEOC or VB and M) 


5. The intermediate sizes C256K- ‘byte increments) are given by combinations of bits 0.3 
through 0. 6. 


I/0 tag is off, VH must 
rise €IOH end or AIO end 
after data exchange) 


6. Bit 0.7 is set on in case the installed. storage s1ze is not a multiple of 256K. 


7. For 3072K byte 0 bit 3 and 4 are on. 


Output X’7X’ Register Bits 


b Gow fa 
Program Display 


Ke" 
Program Display 


X'73! 
Storage Protect 


X'76! 
Miscellaneous 


X'77" 


X'7A?* 
Miscellaneous 


High/Low Resolution 


Byte X » 


Byte 0, 


Register 1 


(Note 3) 


Display 
Display 
Display 
Display 
Display 
Display 


Display 
Display 
Display 
Display 
Display 
Display 
Display 
Display 


Register 2 


(Note 4) 


Display 
Display 
Display 
Display 
Display 
Display 


Display 
Display 
Display 
Display 


Display 
Display 
Display 
Display 


MROODODDQ0COA!]xX<x<x<XXx>Xx>X 


Address Exception 


Control 


Ignored 
Ignored 
Ignored 
Ignored 
Ignored 
Ignored 


Reset IOC errors 


Ignored 
Ignored 


CCU Pom Req. 
CCU Pgm Resp 


Ignored 
Ignored 
Ignored 


Byte X, 


Byte 0 > 


Bit 


Bit 


Control 


Ignored 
Ignored 
Ignored 
Ignored 
Ignored 
Ignored 


IPL Ll 

CCU hard checks 

MOSS panel int req L3 
MOSS diag req L3 

MOSS SVC req L4 

MOSS SVC req L4 


PCI L2 


Ignored 
Ignored 
Ignored 
Ignored 
Ignored 
Ignored 


Set prog IPL req 


Remote POWER OFF 


Int prog L5, 


Prog L5, 


C+Z 


C card 


Prog L5, Z card 


Timer 


Ignored 
Ignored 
Ignored 
Ignored 
Ignored 
Ignored 


(Note 2) 
(Note 2) 
(Note 2) 
Ignored 
Ignored 
Ignored 
Ignored 
Ignored 


Byte 1, Bit MOSS inop LI 
interrupt timer L3 
PCI L3 

MOSS L2 diag req 
address comp Ll 
soft checks 

PCI L4 


SVC L4 


Ignored 
Ignored 
Set AIO stop mode Ignored 
Reset AIO stop mode Ignored 
Set bypass CCU check stop|Ignored 
Set bypass CCU check stop|Ignored 
Scope Sync. pulse 1 Ignored 
(Note 5) 

Scope Sync. 
CNote 5) 


Ignored 


Reserved Ignored 


Ignored 
Ignored 
Ignored 
Ignored 
Ignored 
Ignored 
Ignored 


Ignored 

Enabled SP/AE 

Key definit. (Note 1) 
Key definit. (Note 1) 
Modify key value 

Key value 0 

Key value 1 

Key value 2 


Display 
Display 
Display 
Display 
Display 
Display 
Display 
Display 


Display 
Display 
Display 
Display 
Display 
Display 
Display 
Display 


ee ee 
Mme errr te | OOOOQDOQO0O | xKX&«*x*x«x*x«xXx 
“WAU WA RO “SIO UTR AR & © NO UID GAS 
ROR ROR ROBO AO PO RO PO AMO BO PO AO AY PO MO RO PO BRO PO PO 
SA UID AR GS “SAS OTD GEN F © “SIA UT GAO 
| AONABWNH @ NAD WA FH © SOA BD WGA 


WA UTR WN © NAUDWAY RH © 


fe pene fat fat fet ft ft fee 
i oe e e ° ° ° e 


pulse 2 Ignored 


ix Te 
Set Program 
Interrupt Mask 


xT TE? 
Reset Program 
Interrupt Mask 


Notes: 


Byte X, Bit 2|Ignored Ignored 5. Location for scoping: Top card 

| 3|Ignored Ignored 1. connector (crossover) on the U2 
4|/Ignored II gnored C(MIOC) Card of CCU board, pin YO06 
5} Ignored Ignored for sync. pulse 1, and pin Y08 
6|Ignored | Ignored User key for sync. pulse 2. 
7|Ignored Ignored Storage key 

| Exception key Voltage levels: 

Byte 0, 0] Ignored Ignored Read-only key - When active: OV (pulse width is 
1}Ignored Ignored | oS : : ao 
2|Ignored Ignored ; : = en not active: + 3.2 
3} Ignored Ignored 2. Bit 0.0 = 0 display 
4!Ignored Ignored Bit 0.0 = 1 enables count Scope sync. pulse(s)} will be active 
5|Ignored Ignored ; ; ; during an output X'79' when the 
6| Ignored Ignored Bit 0.1 = 0 means high resolution appropriate bit is on; see also 
7|Ignored Ignored Bit 0.1 = 1 means low resolution page 3-040. 

Byte 1, Bit 0|/Ignored | Ignored Bit 0.2 = 0 selects timer 
lj]Adap proq L1l req j{Adap prog Ll req Bit 0.2 = 1 selects utilization 
2{/Program L2 req Program a req counter 
3/Program L3 req Program L3 req 
4 Proscar L4 req Program L4 req 3. In the 370473705, program display 
5|Prog L5 execution|Prog. L5 execution register 1 is called 'display A’ 

Ignored 

: alae Pores 4. In the 3704/3705, program display 


I d : : 
gnore register 2 is called ‘display B' 
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Storage Protect/Address Exception (S 


MAIN STORAGE PROTECTION STATES 


With the storage protect/address exception 
mechanism, a main storage position can be 
placed in any of the following states: 


® 


@ 


Write free 
Write and instruction fetch centrolled 
Read only 


Write/read forbidden 


The storage size changes with the customer 
needs. The figure below shows to which 
storage positions the storage 
protect/address exception states apply. 


lStorage 


$P/AE) 


There are 21 possible storage users, 
classified in two types: 


- The five CCU interrupt handlers 
CUKLI to UKL5) 


- 16 other programs (CUKPO to UKPF) 
Read-Only Key (ROK) 

This key indicates whether a 2K-byte 
block of storage is in the read-only 
state. For example, machine configu- 
ration data is placed in such a 
storage block. 

Address Exception Key CAEK) 


This key indicates whether a 4K-byte 
block of storage is installed or not. 


SP/AE STORAGE 


The different keys are stored in a dedi- 
cated SP/AE storage located on the CTL2 
card. Any entry to this storage (9 bits) 
holds the keys assigned to a 4K-byte block 
of main storage. 


Address 0 
Address 1 


aa hae First 4K-Byte Block 


3072K I 


4096Klpresent 


0000 Storage 
jJalways protection: 
ipresent e Write free 
| le Write and instruction 
| fetch controlled 
512K ie Read only 
}Optional 
storage 
768K [present 
[Optional |Address 
storage exception: 
2048KINot present 
}Optional te Write/read forbidden 
istorage 


Not present 


| |e Write/read forbidden 
|} Storage 
never 


SP/AE KEY TYPES 


The SP/AE mechanism needs four different 
keys to control all read/write cperations 
in storage. 


Storage Protect Key (SPK) 


This key determines the key value for 
writing in a defined 2Kk-byte block of 
storage. | | 


User Key CUK) 


Fvery user is assigned a 3-bit regis-~ 
ter that holds the storage protect key 
it must use for writing in storage and 
fatching instructions for execution. 


On = Read Only 
Off = Read/Write 


| | | | Second 4K-Byte Block 


Address 1023[ | | ||] Last 4K-Byte Block 


First 2K-Bytes 2nd 2K-Bytes 


(O00 through 111) 
defined by control 
program 


a Off = 4K-Byte block installed 
Eight possible values On=4K-Byte block not installed 
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SP/AE INSTRUCTIONS 


The CCU controls the SP/AE mechanism with 
Mes Input X'73° and output X'73" instrucy 
icons. 


® 


The output X'73'’ allows the modifica- 
tion or initialization of the SP/AE 
storage. It enables the SP/AE mechan- 
ism. 


The input X"'73" instruction reads out 
os last-set SPK from the SKDR or 
KDR. 


ERROR HANDLING 


Address Exception Key 


The user tries to address a main 
storage position not installed. The 
address exception bit is set on in the 
SP/AE storage. 


If the address exception was originat~- 
ed by the CCU, it causes a level 1 
interrupt to the CCU. If the address 
exception was originated by the MOSS, 
it causes a level 1 interrupt to the 
MOSS with the AE bit on in the CCU to 
MOSS status register. | 


Read-Only Key 


The user tries to write into a 
read-only main storage position. The 
read-only key bit 1s on in the SP/AE 
storage. | 


This causes a level 1 interrupt to the 
CCU with the hardware check biton. 
Further input X'7E", X'7D", or X'76! 
Instructions indicate the reason for 
storage protection error. 


Storage Protect Key 


The user tries to write into a main 
storage position, but the user key 
does not match with the storage 
protection key. 


This causes a level 1 interrupt to 
MOSS with hardware check bit on. 
Further tnput X'7E', X'7D", or X'76° 
instructions indicate the reason for 
storage protection error. 


User Key 000 


MOSS has the user key 000. I[t allows 
reading and writing in any main 
storage position that 1s present in 
the controller. 


CCU Timers 


Two timers are available in the CCU. They HIGH/LOW RESOLUTION TIMER Cycle Counter Operation 
are the 100-ms interval timer and the 
high/low resolution timer. 
Output X'7A' with byte 0, bit 2 on causes 


Timer Operation the timer to count 'CCU busy cycles'. The 
CCU is considered to be busy except when 
100-MS INTERVAL TIMER : it is in the wait state, or during 
The high/low resolution timer does not MIOH/MIOHI operations. 
raise any interrupts. It is driven by 
Every 100 ms, this timer requests a CCU CCLK pulses Cevery 200 ns). Output X'7A" 
level 3 interrupt. Output X'77', byte l, initializes the current timer value to 
bit 1 on is used to reset the timer inter- X"'00"s input X'7A' reads the current timer 
rupt. The 100-ms timer is used to: value. 
e Count real time in storage The timer may work in high resolution, 
with a bit advance at every 200-ns clock 
° Perform long timeouts pulse; the maximum time value is then 838 
ms. 


e Perform supervisory functions on a 
cyclic basis The timer may also work in low resolution, 
with a bit advance every 819 us Coverflow 
from the internal non-readable timer). 
The maximum time value is then 57.2 
minutes. 


x ‘7A’ 
High/Low 
22-Position Timer Resolution Timer 


5 


Output ‘7A’, Bit 0-2 On 


CCU Busy Cycle 


Byte X 


0 
7 
Transfer to Register 
with Input ‘7A’ 
12-Position Timer Readable 
-~ ~~ 2) pee 
Overflow 3 


every 819 us 


“NO 


Non- 
Readable 


Timer 


200 ps 200 ns 
ee oad F 


ei ALA LEnee oOo. 


High Resolution 


Reset with Output ‘7A’, Bit 1, 1=On 
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Chapter 10. Central Control Unit 


Section 2. Troubleshooting Guidelines 


DC Voltages and Tolerances at Board Pin Level 


(Note 1)] 


+10.92 +#13.20 0.40V p-p 


+12.0 +11.40 +13.20 0.40V p-p | 
(Note 2) 
+21.00 +27.60 0.30V p-p 


Notes: 


1. O2-PS7 only 
2. O1-PS4 only 
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CCU and Storage Troubleshooting Techniques (Part 1 of 2) 


The purpose of this section is to help in 3725 Mode! 1 


isolating failures in the CCU and storage | 
MIOC Bus | 


areas. Cables @ @ 


The following techniques are provided. 


MMB (01A-A1) 
See figure on this page: Common to Models 1 and 2 


= = 


CCU to Storage Bus 
Cables(7) through 


CA) CCU isolation: disconnect IOC bus (see 
page 10-800) 


LAB Pos 3 (01B-A1) LAB Pos 6 (02A-A1) 


csi LICs 
| : tf e512) FE | rics 
a CA6 °2 


CAB (02C-A1) 


css | FES LICs 


(B) CCU isolation: disconnect storage (see j 


page 10-800). 


RDV-3 


— | 
Ot le a | 
8 | |g 
N) 
ai 
RDV-6 RDOV-5 


ROVAD 


See figure on facing page: 
CS6 FES | tics 


i clocking checks (see page Prat eee, | -2 
Common to Models 1 and 2 (See Note 2) (See Note 2) 
€D) CCU storage refresh timing checks on 
board OL1LA-Al (Csee 
LAB Pos 5 (O2A-A2) LAB Pos 8 (02B-A2) 


page 10-810) 


cs3 | FES | tic, 


“1 


CE) Input X'7G6' scoping checks (see page 
10-820) 


Secondary !OC Bus : 

Cabl 

ables @3 24 9 see ois | FES | tic 
(See Note 1) - LICs Z LICs 


(F) Storage control out tag: output X'74! OR 
(see page 10-825) - | 
(G) CCU-to-storage bus scoping gg | 
ears CS1 Beg LICs (See Note 2) | (See Note 2) 
@ Running the routine (see page y | ee Note 
10-830) OQ] Primary !OC Bus | 
ac CAI Cables (3) LAB Pos 4 (02A-A3) | LAB Pos 7 (02B-A3) 


(See Note 1) 


| 

| 

| 

| 

| 

| 

| | CLAB2 (01B-A2) 
| | 

| 


° Signal characteristics for the 3 | Pw 

different modes (see page 10-831) ; Ld 

° Read storage timing on board O01A-Al , | 
(see page 10-832) 


° Read/modify/write storage timing on | (When no Gate O18) | 
board O1A-Al (Csee page 10-833) | an 


res | ics | csi3 | "° | tics 
| FES 


(See Note 2) (See Note 2) 


RDV-7 
RDV-8 


(When no Gate 028) [+ = 


CH) Storage signal routing (see page 
10-840) : 3725 Model 2 (With CCUB and MMB) —————————_ 


e Pin/net list (see page peor LAB Pos 3 (01B-A1) (See Note 2) 


ae 
css | FES LICs 
uX 0 o1 
3 : | 


| Legend: Bus Terminator (BUSTERM) 
CS6 od | Note 1: See page 4-070 for cable card connector identification. 


(I) Unexpected CCU interrupt processing: 
RAC 8FB/8FE Csee _—s 
page 10-850) 


Note 2: LAB Pos 3 to 8 organization if LAB type C installed (TRA) 
Cables(4) (2) (3) (See Note 1) 


LAB Pos. 3 to 8 


C2LB (01A-A3) 


_ 7 


C2LB2 (01 BeA2) 


be 
t 
i 
RDV-1 


| a Primary 1!OC Bus 


CCU and Storage Troubleshooting Techniques (Part 2 of 2) 


umm SEED Gp Een Ld GaSe la EEG —> <GasmeEENERE 86 _ | 
+12V MMB 01A-A1 ' CCUB 01A- A2 a ey 
+5V (e) Connectors “| —~1.5V 
+ 5V | | ifr —4,25V 


& 

< 
2 
8 
9 
10 
11 


= Refresh : 
— 216 iF 
S | o Control 
| ee © eve 
SS Ts : 
; | j 
Read/Write | : \ 
MEM aaa eae eEy | aoe BSMI 
Cards | 01A-A1-Q2 23 | | | CCU 
a1e Address Bus (22 -+ 3) BIB | Card 

B2 ” N2 : | 


16 Bits 


BIA 
ory Data Bus Bytes. (32+ 4p) Tee 
B1C 


(32 + 8 ECC Bits) 


To CTL1, CTL2 


GEERT 60 a 


Po 


01A-A1-P2 


np» xs at Ci ell ll =| 


Central Control Unit I O-75 1 


Chap::er 10. 
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Isolation and Clocking Checks (A) (B) (C) 


CCU ISOLATION: DISCONNECT IOC BUS (CA) CCU ISOLATION: DISCONNECT STORAGE (CB) - 

The CCU may be isolated from all its adapters by disconnecting the entire I0C The CCU storage may also be disconnected (see 3725/3726 MIM Part 2, 'CCU 

bus as follows: Replacement Procedure 3', Step 4). Proceed as follows: 

° Either unplug the CCU connector OLA-A2A3 Ctorque screwdriver required). 1. Unplug the BSMI card at O1A-A2H2 and the SCTL card at O1A-A1Q2. 

® Or unplug the I10C bus cables on gate connector O1A-J1 and also the top 2. Install a jumper from 01A-A1Q2S507 to ground, and from O01A-A1Q2B12 to 
connectors of RDV-1 COLA-~A3A2) (no tools required, but do not disconnect ground. 


cable from CCU), and plug terminator card on connector O1A-J1. 
If the CCU is not failing, running the CCU diagnostics will raise the first 


WARNING: Special care must be taken when disrupting the I0C bus. error in routine AGO1 (because this is the first routine to use the storage 
ee ny data and address buses). This routine tests the Z bus gating which includes 
A CA that has been disconnected from the IOC bus is not necessarily disabled gating storage data to the Z bus. 
from the host channel side. It is therefore necessary to reset the CACs) of 
each board that has been disconnected from the IOC bus by jumpering between: The storage disconnection may be useful in case of a permanent interruption to 
the MOSS, since it allows isolation of the interrupt between CCU and main 
OLA-A3SA2ML2 and ground on CLAB-1 or C2LB for the 3725 Model 2 storage. 


OLB-A2ZA2M12 and ground on CLAB-2 or C2LB2 for the 3725 Model 2 


O2C-ALX2M12 and ground on CAB Disconnecting the CCU Memory Cards 
The CCU diagnostics should now run error-free if there 1s no failure in the 


CCU and MMB boards. In order to determine if some errors are due to the storage itself (MEM cards) 


or to its interconnection with the CCU, you can unplug all the MEM cards and 
select a specific routine Crefer to MIM Part 2, "CCU Replacement Procedure 
Xx"); see also Note. 


Proceed as follows: 
1. Unplug all the MEM cards, then: 


2. If the CCU is not failing, the CCU diagnostic routine BJ23 (directly 
selected) will run error-free. In that case, a failure may be suspected 
on the MEM cards. The failing card: may be isolated by plugging the MEM 
cards one by one while running BJ23 after each card plugging. 


If the CCU is failing, the CCU diagnostic routine BJ23 (directly 
selected) will detect an error and, in that case, the FRUs other than MEM 
cards may be suspected (they are given by the displayed RAC). 


MEM card removal may be useful for isolating the failing card in the event of 
a permanent pollution of the CCU-to-storage interconnection by a MEM card. 


CCU/STORAGE CLOCKING CHECKS (C) 


Six storage timings Ml through M6 generated by the CCLK card are sent to the 
SCTL card. Each of the timings Ml through M5 has an on/off duration of 


1004100 ns. For M6, the duration is 125775 ns. Delay between two successive 
M timings is 12.5 ns. 


Note: When you unplug the MEM cards, be careful not to mix the two types of 
MEM cards (128 Kbytes or 256 Kbytes) that may be present on the machine. 


CCU Storage Refresh Timing 


The 3725 uses a capacitive type of storage which must be refreshed every 2 ms. 
The following text provides scoping points and timing charts for the storage 


refresh operation. The scoping 1s performed on board O1A-Al. 
1 division = 12.5 ns gic engate dren eee aa Dewy Se oe bee I ck ences a ee erence eae 
|< 200 ns——>| 
ccU CLK B CNote 1) rq ee fa —_ 
CCU CLK C (Note 1) 7 i mM mM 
+CCU CLK M1 Q2U02 OW ee ee 
+CCU CLK M2 | Q2U04 Pee ae ee dee 
+CCU CLK M3 Q2U05 ele = aad i ee 
+CCU CLK M4 Q2U06 a a ciaey Se Cmca | Mn, comarca 
+CCU CLK M5 Q2U07 we ee ee ee 
+CCU CLK M6 Q@2U09 eee Ne ee a ee ee 


r——End of —-15.258-us pulse 


V 
—-15.258—-us Pulse Q@2U10 
LJ 
+Refresh to BSMI Q2D02 ee 
<—==13 M5>=—> 
—Refresh to MEM Q2J11 ia ci | 2 ai aaa 


+Refresh address 


bit €0-6) CNote 2) Sees nT ee fees eee 
1 division = 12.5 ns sabre Seite ten eh cee ee OE tee Lariat conte aes (ie tearmeare: areas Beate ae 
Legend: 


+: between +3V and +5V 
-: between OV and 0.5V 


Notes: 


ae Not scopable. 


2. There is one scopable point for each refresh address bit on the OLA-A1Q2 


card, as follows: 


See the storage signal routing diagram on page 10-840 for the refresh bit 


scoping points on each storage card. 
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Input X’70’ Scoping Checks (E) | 


The Input X'70" register gives the storage size and MEM card type installed 
(see page 10-230): | | : 


Storage Size | - Data Bus Byte 0 Bits 
(CK bytes) | 0 | 4 


uy 
oO 


fftpete 
fé@ tt et 
i ee 
RMR OOOO | WU 
HM OrmMOa0 
2OoOOr CoO 
O200rF0 
QOQoqoor | N- 


|MEM Positions 256K MEM cards | 


MEM-1 through 8 | 1 - 
MEM-9 through 12 l 


When the SCTL gets the '-Input 70" Line from the CCU CAIZEB06 to A1Q2B13), the 
Input X'70' is generated as shown in the figure below. It shows the pin 
locations of the ‘'-Card Location’ (1) and '-Card Inserted! (2) signals and how 
they generate the 'Storage Data Bus Byte 0° (3) signals. | 


Q2/P 2X23 P2 

Q27P2X25 P2610 
Q27P 2X26 P2612 
Q2/P2X27 P2613 
Q2/P2X28 P2M02 
Q2/7P2X30 P2M03 
Q2/P 2X31 P2M04 
Q2/7P2X32 P2M05 


rm | 
CA 
wr 


mi ON UT fs GAA Ft cS 


1. The '*'-Card Location" and '-Card Inserted’ signals are permanently plus 
Capproximately +5V) when the memory card is not installed, and permanent- 
ly minus Capproximately ground) when the memory card ts installed. For 
all other signals, looping gives a 400-ns pulse every 3 ms. 


2. For an Input X'70', no parity bit is generated for the data bus byte 0. 
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Storage Control Out Tag: Output X’74’ (F) 


The storage control out tag controls the ECC mechanism. 


ECC MODES 


The ECC mechanism may be set in the Disable, Enable, or Transparent mode. 
e ECC Disable Mode 


This mode may be used to initialize the storage after a power on, or to 
read the real contents of storage. 


° ECC Enable Mode 


This mode is the normal operational mode of the ECC mechanism. The ECC is 
enabled at power on time only after the entire storage has been scanned in 
the ECC Disable mode to align parity and ECC bits. 


e ECC Transparent Mode 


This mode is for diagnostic purposes. It is used by the diagnostic 
routines to simulate single-bit and double-bit errors and to check that 
these errors are correctly handled by the ECC mechanism after it has been 
enabled. 


Note: The ECC single-bit error correction and the ECC double-bit error 
detection circuits are activated only When the ECC is enabled. 


DIAGNOSTIC FACILITIES 


The following diagnostic facilities are available with the SCTL and ECC cards 
at EC A06406 and later. They are used by the diagnostics, or the CE when 
running the manual routine BI04 (see page 10-830). 


Wrap-Up 


This facility checks the address path and some control lines to the SCTL. The 
addresses and control lines are displayed on the data bus byte 0. This 
display is selected via the data bus byte X as shown in the following table. 
The following control lines are displayed: | : 


Control Line 


Single-bit error 
Input 79 
Byte select 1 


Byte select 0 
Byte select X 
Byte select Y 
SP write inhibit 
Read (+ Write) 


lteter ee it 


NAUR GN FO 


Force Hard Errors 


This facility simulates single-bit or double-bit hard errors. One or two bit 
latches on the ECC card are forced to one or zero each time a memory card is 
read. These bits are X.7 and Y.7, as shown in the following table. 


Force Hardware Checkers 


This facility forces the three hardware checkers to their ON states, as shown 
in the following table. The "data/address parity” and "double-bit" checkers, 
when forced, are active without noticeable delay, while the "storage control" 
checker may become active as long as 6.6 ms after it has been forced. 


Force ECC-Only 


This facility allows “read” or “read/modify/write” operations with no memory 
card involved. The 36 latches (32 data plus 4 parity) are written and read b 
a normal write or read operation. The ECC card being transparent, the data 
bus shows during a read what was written during a write. 


Output X'74" Command Summary 


ECC enable 
ECC disable 
ECC transparent 


ni 


Force Hard 
Errors 


ECC enable mode 
ECC disable mode 
ECC transparent mode 


Address byte X 
Address byte 0 
Address byte 1 
Control lines 


single-bit (Y.7 off) 
single-bit (€Y.7 on) 
double-bit CY/X.7 of f) 
double-bit CY/X.7 oi) 


Force 
Hardware 
Checkers 


data/Zaddr parity checker 
double-bit checker 
storage control checker 


0. Read or read/modify/write 9, 
with no memory card involved 


Notes: 


1. Bit X.4 is a validation bit. It must be ON to update the latches that 
memorize the status. 


2. Bit X.7 15 not used. 
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CCU-to-Storage Bus Scoping (G) (Part 1 of 4) 


The CCU ual intervention routine BI04 is designed to exercise the CCU to The validity of the address is verified. The data pattern is set onto 
ie StGrace dats and control lines. This routine does not isolate an FRU, the data bus according to the position of the address X'aaaaaa' with 
but allows looping with selected command, address, and data patterns for scop- respect to the word and halfword boundaries, as follows: 


ing. See pages 10-050 through 10-070 for a description of main storage. 


Data is on bytes Address Ending Digit 
Y and X 0-4-8-C 
0 and 1 2-6-A-E 


; All other combinations cause the messages ‘INVALID REQUEST’ and "PRESS 
1. Select the routine BI04. The message 'SELECT LINES TO SCOPE' is SEND’ to be displayed. Pressing SEND causes the 'SELECT LINES TO SCOPE! 


Running the Routine 


Proceed as follows: 


displayed. message to be redisplayed. 
2 Reply with 3. Looping continues until the ATTN key is pressed; the ‘BREAK RECEIVED’ 
° message 1s then displayed. _Typing G now returns to display the first 
"RxxOlaaaaaadddd’ = Read/Modify/Write (Notes 1 and 5) request, C cancels the routine, and A aborts it. 
"Rxx02aaaaaa! = Read (Notes l>, 2, and 5) Notes: 
x ' ’ a ECC is enabled for read and read/modify/write requests. The ECC can be 
cal eybae eel put in disable or transparent mode via R010401 or RO010403 requests. 
’ = t COutput X'74') CNotes 4 and 6) 
ceded Peemees AeeWde Oeste ee aes 2. Data read from storage with read request may be chosen by using a single 
"Rxx05uu!' = Storage control out tag (Output X'74') CNote 6) read/modify/write prior to loop on read 
where xx 1s the request type: 3. If error checking is requested and an error is detected, RAC = &9F is 


displayed. 
: : h : | 
a eer eur cess oe an error is detected 4. If the Storage Control Out Tag function is selected, there are two 
03 loop without error checking restrictions on the request type (xx) because error checking is not 
possible: 
yy is the ECC sequence to be used: 


a. xXx = 01 - no error checking is done after a single run. 
so a eee b. xxx = 02 is not available. 
ne ah Pane Gale ee APeahie 5. During a read/modify/write operation, both data and storage error condi- 
05 ECC disable, transparent, enable, disable tions are checked by the program when xx = 01 or 02. During read oper- 
06 ECC disable, enable, transparent, disable ations, the data is not checked, only the storage error conditions. 
: d ¢ d and read/modify/write only) If the checkers are in error, the ERC = B1040701, and ERRBIT contains the 

Sap gl oes ey Oe oie) te ee ne tee eee ne : value read by the Input X'7D" instruction (see page 10-230 for the bits 
dddd is the write data to be used for read/modify/write. of the Input X'7x" instructions). 

i b d with th utput X'74' (Csee Note 6). 6. Rxx04¢yy and Rxx05uu are mutually exclusive. The first one applies to ECC 
= tee ee the Soasibia byte X configuration cards prior to EC A04%406, the second one to ECC cards at EC A04406 or 

meahings. later. Using the wrong reply leads to an “invalid input" message. 
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CCU-to-Storage Bus Scoping (G) (Part 2 of 4) 


Note: The information on this page does not apply to machines with an ECC RO30405 
card at EC A04406 or later. | 
-~Write ECC P2W33 = pe 
SIGNAL CHARACTERISTICS FOR THE DIFFERENT MODES —>|]<— 200-400 ns 
7 -ECC Disable P2W31 eae aaa acer (eaiadaani) ale «aie | 
—>| }<— 1.1 ms 
RO30401, R030402, and R030403 ECC Disable to ECC PeWe9 dee CCOC*C*C~<C~*“‘“‘;<C*‘S i 
—-ECC transparent P2W32 ge oe as 


[Disable Mode | Enable Mode |Transp. Mode —-ECC transparency to ECC P2W30 ae et 
Signal Name | (RO30401) C(RO30402) €RO30403) . 
01A |Period Length{Period Length|Period Length ECC mode |Disable|Transp.|Enable | Disable ——> 
~Al ms ns ms ns ms ns 3 
3 3 | 


-Storage ctrl tag from BSMI/Q@2U11] 3 600 


600 600 
-Mem data bus byte X bit 2 |P2G02} 3 50-200/ CNot used) CNot used) 
-Mem data bus byte X bit 3 |P2G03] (Not used) (Not used) 3 50-200 RO030406 
-Mem data bus byte X bit 4 |P2G04]| 3 50-200! 3 50-200] 3 50-200 ; 
-ECC disable | P2W31} 3 400-800] CNot used) (Not used) : 
-ECC transparent P2W32| (Not used) iCNot used) 3 400-800] “Write ECC eas amma! | alia’ 6 canara) | (eae Camas | 
~Write ECC P2W33] 3 400-800; 3 400-800] 3 400-800 
-ECC disable to ECC P2W29| Must be ON Must be OFF | Must be OFF ; —>||<— 200-400 ns 
-ECC transparency to ECC P2W30| Must be OFF | Must be OFF | Must be ON —ECC Disable en: Spo ee ee 
| —> }<— 1.1 ms 
Note: For an Output X'74", no parity bit is generated for the data bus. —-ECC Disable to ECC P2W29 See 
| —-ECC transparent | P2W32 aa aaa aaa 
~ On other selections, the waveforms are as follows: | 
| | —-ECC transparency to ECC P2W30 ee 
ECC mode ~— |Disable|Enable |Transp.| Disable ——> 
R030404 
-Write ECC P2W33 See a a ee 
| | —>||<— 200-400 ns | 
—ECC Disable P2W31 aos | aaa cialis | (ana Gales | aac 
| | >| |<—- 1.1 ms 
-—ECC Disable to ECC P2W29 ca ee cence eee 
o . : // 
—ECC transparent P2W32 Must be OFF 


=ECC transparency to ECC P2W30 Must be OFF 
ECC mode | _|Disable|Enable |Disable ——> 


CCU-to-Storage Bus Scoping (G) (Part 3 of 4) 


Read Storage Timing on Board OIJA-Al Notes: 
1. Not scopable. 
1 division = 12.5 ns se il as Pi, des sean ects este F hicu cto ae eee Bas ds dees lah ace, eae eae Ce 
I< 200 ns——>| 2. There is a scopable point for each CNTL Store Sel (-Card Select) on the 
CCU CLK B CNote 1) i J i — O1A-A1Q2 card, as follows: 
CCU CLK C (Note 1) 
en eee een gee 
+CCU CLK M1 Q2U02 a ne ee 
0 
+CCU CLK M2 Q2U04 ee ee ee ce a ‘1 
2 
+CCU CLK M3 Q2U05 acc ee: Sains: Ca ace ee (Sanaa | 3 
4 
+CCU CLK M4 Q2U06 ee ee ee a 5 
6 
+CCU CLK M5 Q2U07 ee a ee ere 7 
8 
+CCU CLK M6 Q@2U09 ede Oe ee, eee 9 
10 
+Storage Go Q2509 a ee 11 
<——CCLK 
M1 
+Storage Grant Q2B09 [ma [m5 (Note 6) | See the storage signal routing diagram on page 10-840 for other scoping 
—— eee cee ee points on this board. 
—-CNTL Store Sel (Note 2) “4 M2,3,4,5 1 2734, 
{tL M1 LL 3% Data from storage. 
+DOG Memory Q2504 ee Wes M5, M6 
M5 4. Data from ECC. 
—-Sample Data ECC P2X13 ba baa 5. There may be a delay of up to 30 ns between the clock triggering the 
Moire signal, and the signal itself. 
—-DOG ECC P2W23/7 M6 
6. If a double-bit error is detected in normal read. 
Data Bus ———_—_————————-|Note 3]—I|Note 4] 
1 division = 12.5 ns gdh Ietacap ieciee thee, Bde as edocs a6 Beech ote Hiss feta Be atten ao pie tere tack ata Pate 
Legend: 


+: between +3V and +5V 
-~: between OV and O0.5V 
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CCU-to-Storage Bus Scoping (G) (Part 4 of 4) 


Read/Modify/Write Storage Timing on Board OLA-Al 


i division = 12.5 ns 


. 
|< 200 ns——>| 
eee Meee ee ee ee 
CCU CLK C (Note 1) 7] Mm mM mq 


+CCU CLK M1 CAN se I caeeeaecaat SO cece CE cooaecraa | 
+CCU CLK M2 | 


ccU CLK B CNote 1) 


+#+CCU CLK M3 
+#+CCU CLK M4 
+*+CCU CLK M5 
+CCU CLK M6 


+Storage Go Q2509 Go ee 
<-—-CCLK 
+Storage Grant Q2B09 ns eas 
eee ere ML 
-CNTL Store Sel (Note 2) M3 ae 
~DOG BSMI (Note 3) M3 M6 
M6 M6 
~DOG ECC (Note 3) M1 ae 


-~Sample Data ECC P2X13 M4 M1 
M1 M6 M5 M6 


-Write Pulse 


—-Pty Chk/+Par Gen P2Y12 M1 M1 
Data Bus ————— |Note 4] iINote 5] |INote 6| 

1 division = 12.5 ns ste AN Gogh tecesesde 4 ee aa Halse Ue dhe erah ahaa ut aces Ue tg i eee ad bee 
Legend: 


+: between +3V and +5V 
~: between OV and 0.5V 
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Notes: 
1. Not scopable. 
2. There is a scopable point for each CNTL Store Sel (-Card Select) on the 
O1A-A1Q2 card, as follows: 
Location 
0 
1 
2 
3 
|] 
5 
6 
me 
8 
9 
10 
11 
see the storage signal routing diagram on page 10-840 for other scoping 
points on this board. 
3. There is a scopable point for the data out gate (DOG) for each selected 
byte and parity, as follows: 
Selected byte DOG BSM pin | DOG ECC pin 
| | Q2B03 P2W23 
P2W24 
P2W25 
P2W26 
P2W27 
see the storage signal routing diagram on page 10-840 for other scoping 
points on this board. 
4. Data from CCU to check parity. 
5. Data from storage card (Cold bytes). 
6. New data to be stored (40 bits) after ECC computation. 
7. There may be a delay of up to 30 ns between the clock triggering signal, 


and the signal itself. 


Storage Signal Routing (H) (Part 1 of 2) 


SAR 
Byte p—— Xx ——- (ee Oe Ge. ee 
Bit. 2 aw « « « FP Oy. 6,2 te Te te 7 P : 7 P 
2. 3 6 7 P 0 6 7 P 0 - 567 P 


| 


ok tons 


weemeaenomomens ff come Ff ceae 9 Geupeneeee nO 


mae 


4 


| 7 | | 

| | | | | 

man _= I—— | 

| dd | | | 

Vv VV v V VV 

0 456789 0 6 0 5 67 

OF og dee et ae ten at ee eee ee ae 

aes SCT ea: 0 REPREOH) Se ee ME ee 
ADDR ADDR ADDR 


All points are on the OLA-Al board. 


In the diagrams which follow, the symbols have the following meaning: 


# = Board connector pin 
I = Card input signal pin 
0 = Card output signal pin 
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Storage Signal Routing (H) (Part 2 of 2) 


Pin/Net List 


MEM-1 -2 -3 -4 -5 -6 -+-7 -+-8 -9 -10 -11 -1 S | 
| 7 tN . 2 ECC SCTL | a MEM-1 -2 -3 -5 -6 -7 -8 -9 - -11 -12 ECC SCTL 
SIGNAL NAME NET NAME A B c D E F G H J K L 4 N P Q U x SIGHAL NAME NET NAME A c D F G H J K N | p | Q 
BIT PI (FROM €cC CAPD. Ct SECOBITPL  oenn-- Se ee ee ee eo woes | enn - oe weress [oeeese escess O 2Y331I 2Y¥33 MEMORY DATA BUS BYTE 0 SEK-BYTOO P @ 5808/0 5807/0 5807/0 5807/0 0 5807/0 5807/0 5807}0 5807/0 5807/0 0 O 5B07/I% 5007 
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Legend: 


+ : between + 3V and + 5v 
—. : between OV and 0.5V — 


Unexpected CCU Interrupt Processing (I) 


| ~ ° Fr v v 
An unexpected Level 1 or Level 4 interrupt occurred while running the CCU Input x°76" 


diagnostics. 
/Byte| Bit Suspected FRUs (Cin order) 


CTLI CTL2 
CTL1 CTL2 
CTL1 BTAC DFLN 
CTL2 
CTL2 
BTAC DFLN 
CCU-to-MOSS Status A Register (CMSA) 
BTAC 
Bit! Suspected FRUs Cin order) 
| MIQC 
CCLK CTL1 MIOCc 
BSMI MIOC 
BTAC MEMN CCU-to-MOSS Status B Register (CMSB) 


Suspected FRUs Cin order) 


° RAC &8FB indicates that one or more bits in Input X'7E*" or X'76’° were 
related to the IOC bus. 


RAC 8FE indicates that one or more bits in Input X'7D", X'7E', or X'76', 
or in MOSS status registers A, B, and C was set. 


Proceed as follows: 


1. Take a MOSS dump. 


2. The address X'D&0E’ contains the address (2 bytes) which points to a 
group of 9 bytes containing the values of the Input X'7D', X'7E', and 
X'76" registers (2 bytes per register), and the CCU-to-MOSS status A, B, 
and C registers (1 byte per register). 


3. Use the following tables to change the most probably-failing FRUs: 


Input X'7D' 


Suspected FRUs Cin order) 


Poe} 4 
NIA UID GAN FO SOS UTD AHN © Ez 


~~ AUDBDWNE © NWAUOE AN © 


Se Gcecevess Ei 


Input X'7E* . 


Byte|Bit Suspected FRUs Cin order?) 


NAOUDANE © 


) 


NAUPRWN HO | NOUR WNRO EF 


0 
1 
2 
3 
4 
5 
6 
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Section 1. Unit Description 


| , ’ 
C2LB2 01B-A2 ren | 
Channel rt CA 3 | (Scanner, Part) ao 
ann "oe ene Type X $$} 
= <° SS COT AES 
interface ! [ ast | Pes. 
C2LB ; > | es fi [ 
we 4(Ch | Adapter Part) : <4 . | CT 
a ee CvTL-1. fs r | fr | ah Use 
CADR-1A eet | =y See ) Poe 2 Jtic | eer 
CHIN1| CcIN1 £9 | : wor 
TolFrom | ROVE, Se — ROV . CSP 1 , y Type X 
Hosts CADR. rr CVTL-2 ) | [ Ra 3 i A ae he 
—— Note 1 } : 
Nl Bex: CCIN2 | iS i | a acliak: Sc | ! 
3 : 22LB and C2LB2: 
| ioe IO : i “ = Jp to Four lines 
| te C Bus | = Up to 4 Scanners H1CC-2- der LIC and up 
[ a | se in the TSS } to Six LICs per | 
<del reat tee board ] 
mam enue: one a | eum encaness RED OO a o=mautt ome Lenemeeed —! memed — A, —9 —D —— <> exe a! om ay prey 
ee eee 3 see: | 7 as “(See N Note e 2) = 
css CAB 02C-A2 3726 Ba 
oD OE ae NED @ SURED a TED of CE @ ac @ SEU @ GED © CED © GEER ep eu © cam © ome © eum om o o =m © = o ae o ote 
| | CLAB2 O1B-A2 ti: 3725 Model 1 \ . | 
set * 
se I Tss/TRSS 
| | 1 (Channel Adapter Part) re ws \G 
ae ees CADR-1A CvTit fe A tT | 
To/From “FT | | H— ROV| at | 
Hosts eae CHIN1| CCIN1 fe LAB Pos 1 01A-A3 CLA B1 LAB A only 01A-A3: 
ee - y ‘Scanner 1 
——_—_L—____—4 CADR-1B SS ene {See Note 1) | (Scanner Part) 2&COna scanner TIG | | 
Channel Adapteti: 10C Bus{' 3 (in LABB only) Lic 5B (es SSS Ge aes) ees ea . 
: ' : ype X 
| | L_ — A Oe eS 
| sss 1 ot jPos. 4 Tic | 1 | 
' = To All Cards ~+— 5 | } LIC Type X 
| CTL2 r a | i / Jj Type X |Pos. 6 To/From 
| (Local Storage) wie ° | | Pos. 2 ILic | User 
Note 1: As the CLAB and the CL2B boards | vere Ce Se | a ' Type X Network 
are split into two parts in this figure, one it 3 (See Note 1) : CSM | | | 
for the channel adapter and one for the one Re ee 2! 
scanner, the redrive (ROV) function is | - ried | 
shown twice for clarity. However, there a j 
is one ROV per CLAB or C2LB board. ae ise cannes 


Note 2: LAB Pos, 3 to 8 organization if LAB 
type C installed 


Up to 4 
Ring Interfaces 


_ Up to 16 Lines 


Legend 
Sassen Clock signals 
Data/control signals 
MO ae oo Oe, Oy AO — 


Bus and RDV in 3725 Data Flow 


ee e@ 


(Up to 12 MEM cards) 


oo wm we 
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_Up to 14 Scanners 
ceacatstaptatatetatatecetetecenererere wn the TSS 


MPC 
Control 
Data only Panel 
j Primary 
Operator 


Console 


11-010 


Transmission 


| css espe ene ea cneses “ Seen pea ‘eraa nia s [<a soteriaee 
ss oe 
< | ss (See Note 2) For the LAB-3 board: 
it a 7 Up to Four lines per LIC 
| os 3725 Model 2 Jand up to Eight LICs 


Up to 
80 lines 


Up to 
256 lines 


Alternate 
Operator 
Console 


loc 


IOC CONTROL LOGIC 


Data, address» and control information 
exchanges take place between the work 
registers and the adapters attached to the 
IOC bus. They use the I0C logic, which 1s 
packaged on the CCU DFL5 card. 


The I0C logic operates differently depend- 
ing on whether the program initiates an 
operation (PIO), or the adapter initiates 
it (AIO). In both operations, the A 
(address) and D (data) registers of the 
data flow controlled by the I0C logic act 
as buffers between the CCU and the adapt- 
ers (CAs, CSPs, or TRAS). 


The IOC bus carries interrupt requests 
from the adapters (level 1, 2, 3) when not 
busy with PIO or AIO operations. 


PIG BUS PROTOCOL 


TA —ftats | 
Control 
Lines TO: Tag 
Valid HW Valid HW 
of PO | 
Valid 
Data j : 
ene: t Address] | Data HW | 
and 


Command 


Bus Structure (Part 1 of 2) 


Ioc BUS LINE DESCRIPTIONS 


The I0C bus consists of 18 bidirectional 
lines €2 data bytes plus 2 parity bits) 
and 16 tag and control lines as summarized 
below: 


LINE FUNCTIONS 


Abbr |{CCU;RDV|CA |CSP 
TRA 


Address/Command Tag (1) 
Data Tag (1) 

Interrupt Req. Removed (1) 
‘CS Req. High (1) 

CS Req. Low (1) 

CS Grant High (1) 

ICS Grant Low (1) 
Input/Output ¢€1) 

Halt (€1) 

i;Reset (1) 

}Out (1) 

Valid Byte (1) 

‘Valid Halfword (1) 

End of Chain (1) 
Modifier (C1) 

‘Parity Valid (1) 

IData Byte 0 (9) OUT 


IData Byte 1 69) OUT 


Legend: 


(): The contents of the’ parentheses indicate 
the number of wires in line function 
x : Signal generated 
R : Signal radriven 
> Indicates where the signal arrives 


The following is a detailed description of 
each of the lines in the summary table 
above. 


TA CAddress/Command Tag} 


The 'TA® line is activated by the CCU to 
indicate that the RDV or adapter address 
1S in data byte 0 and the command is in 
data byte l. 


TD (Data Tag) 


The "TD line is activated by the CCU to 
indicate that the data bus contains write 
data or that the CCU is ready to receive 
read data while the "I/O" line is active. 
When the "I70" line 1s not active, the 
'TD’ line is activated by the CCU to indi- 
cate that it is permissible to change the 
state of any interrupt request on the data 
bus. 


IRR CInterrupt Request Removed) 


The "IRR" line is activated by any adapter 
that has removed its interrupt request 
from the data bus. Each adapter should 
activate "IRR’ in response to 'I/0’" line 
being activated and, of course, remove its 
interrupt request from the data bus. Each 
adapter should allow 'IRR’ to change to 
the inactive level when the 'I/0'" line is 
inactive. When all the adapters have 
allowed "IRR" to drop, this common 'IRR' 
line going inactive indicates to the CCU 
that ali adapters have placed their inter- 
rupt requests, if any, on the data bus and 
the CCU may now sample for interrupts. 


CSRH (Cycle Steal Request High) 


A scanner activates 'CSRH’' whenever it 
wishes to start an AIO operation. A scan- 
ner keeps 'CSRH' active until it receives 
"CSGH’ (Cycle Steal Grant High). 


CSRL CCycle Steal Request Low) 


A channel adapter activates CSRL whenever 
it wishes to start an AIO operation. A 
channel adapter keeps 'CSRL' active until 
it receives 'CSGL*" (Cycle Steal Grant 
Low). 
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CSGH (Cycle Steal Grant High) 


The CCU activates "CSGH' in response to 
"CSRH' for the purpose of selecting a 
scanner for an AIO operation, and receiv- 
ing a 'CSCW' from the selected scanner. 
"CSGH' will be deactivated by the CCU wher 
"valid halfword' is received from the 
scanner. 


CSGL (Cycle Steal Grant Low) 


The CCU activates 'CSGL’ itn response to 
"CSRL' for the purpose of selecting a 
channel adapter for an AIC operation, and 
receiving a ‘CSCW’ from the selected chan- 
nel adapter. "CSGL" will be deactivated 
by the CCU when "valid halfword' is 
received from the channel adapter. 


I7G_ CInput/0utput) 


The "I70°' line is activated by the CCU to 
indicate either that an I/0 operation 15 
about to start on the IOC bus, or that one 
1S In progress. For any I/0 operation, 
"I/O" is the first line activated and the 
last one deactivated. When the 'I/0’' line 
is active, all adapters should remove any 
interrupt requests on the data bus and not 
present any more until I/0 is deactivated. 


HLT CHalt) 


The CCU activates the "halt" line to indi- 
cate to the selected adapter that the CCU 
has detected an error condition associated 
with the current operation. The CCU will 
activate the 'halt' line after 'TA* or 
"CSGH' or 'CSGL’ has been deactivated. 

The CCU will deactivate the 'halt’ line 
when it deactivates the 'I/0' line. The 
selected adapter will terminate the 
current operation and set a check bit 
active in its status register. 
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I0C Bus and Redrive 


IOC 


RST (Reset) 


The CCU may activate the ‘reset’ line, at 
any time, to initialize all adapters. 

This initialization will cause all adapt- 
ers to immediately terminate current oper- 
ations, go to a disabled state, and 
prepare to respond to PIG commands. 


RAW COut) 


The CCU activates the "out’ line, while 
the "I/O" line is active, to indicate that 
the direction of information on the data 
bus is outbound from the CCU. The CCU 
deactivates the "Out" line to indicate 
that the direction of information on the 
data bus is inbound to the CCU. 


VB CValid Byte) 


A selected adapter will activate the 'val- 
id byte’ line during an AIO operation to 
indicate a byte transfer instead of a 
halfword transfer. The valid byte of 
information will be on data bus byte l. 


VH (Valid Halfword) 


In some places the term ‘valid’ 1s used in 
place of "valid halfword'. <A selected 
adapter will activate the "valid halfword' 
line in response to the activation of the 
"TAT, 'TD*, or 'CSGH' or 'CSGL’" line from 
the CCU. "Valid halfword' line active 
indicates that the adapter has etther 
placed information the data bus or has 
received information from the data bus. 

It also indicates that the CCU may deacti- 
vate its control line. 

All adapters will activate ‘valid half- 
word’ when the CCU deactivates the 'I70' 
line, and deactivate ‘valid halfword' when 
the CCU activates the "I/O" line. The CCU 
will proceed with an IO operation after 
all adapters have deactivated 'valid half- 
word’. . 


EOC CEnd of Chain) 


A selected adapter will activate the ‘end 
of chain" line instead of ‘valid halfword’ 
for the last halfword transfer of an AIO 


operation. "End of chain' active indi- 


cates that the AIO operation should be 
concluded and that the adapter has either 
placed information on the data bus or has 
received information from the data bus. 


Bus Structure (Part 2 of 


M (Modifier) 


A selected adapter will activate the 'mod- 
ifier’ line with ‘valid byte’ Line for the 
last byte transfer of a AIO operation. 
"Modifier’® line active at this time indi-~- 
cates that the AIO operation should be 
concluded. 


PV (Parity Valid) 


A selected adapter will activate "parity 
valid’ to indicate to the CCU that it 
wishes to have parity checking of data 
inbound to the CCU. If "parity Valid' is 
active and bad parity is detected by the 
CCU, the CCU will activate the ‘halt'* 
line. If "parity valid’ is deactivated 
and bad parity is detected by the CCU, the 
parity is corrected, the data is stored, 
and a status bit is set. 


Data Bus Bytes 0 and I 


The data bus is a halfword wide with 18 
bidirectional lines. Each of the two 
bytes (0 and 1) contains 8 bits plus a 
parity bit (€0-7,P). Information is trans- 
ferred between the CCU and the adapters in 
either direction when the "I/0'" line is 
active. Three bits of the bus are used 
for an additional function when 'I/0' line 
is deactivated as follows: 


Byte 0 bit 1 = Lvl 2 interrupt req to 
Byte 0 bit 5 = Lvl 1 interrupt req to 
Byte 1 bit 0 
ccu. 


if 


Lvl 3 interrupt req to 


The adapters activate their interrupt 
requests to the CCU using these paths, but 
only when the "I/O" Line is inactive. The 
CCU will sample the data bus for inter- 
rupts after activating the 'TD* line, 
while the "I/70" line is inactive. 
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PIO Operation (Part 1 of 3) 


PIO OPERATION SEQUENCE 


A PIO operation to control a channel or a 

scanner operation may be started either by 
the control program in the CCU, or by the 

microcode in the MOSS. 


PIO Initiated by the CCU 


During such an operation two halfwords 
Caddress and command, and data) are 
exchanged with a selected adapter. 
A PIO operation proceeds tn four steps: 
1 IOH or IOHI instruction decode 
2 IOC initialization 
“Sa Adapter addressing and selection 
4 Data transfer: 
Write = from CCU 
Read = to CCU 
At step 1: 


° Instruction code 50 = IOH with R1 and 
R2. 


° Instruction code 70 = IOHI with R1 and 


the second halfword of the instruction 
whose contents go into the D register. 


PIO Initiated by the MOSS 


MIOH/MIOHI instructions are equivalent to 
IOH/IOHI instructions (see details on page 
10-100), except that: 


Ll. The MOSS initiates the operation. 


2. R2 contents are found in the LS 
address given by the LSAR at TA time. 


3. The MDOR receives or sends the TD 
time data instead of R1. 
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PIO Operation (Part 2 of 3) 


TABLE 1. PIO OPERATION SEQUENCE CINITIALIZATION) 


Ioc | 
Control (DFL5) Data (DFL1—3) ADAPTERS 


I O48 INITIALIZATION 
IOH/IOHI IO > 
decode Clear DBO DBl 
(Data Bus) 
CAs and CSPs 
CCU WKRs Remove any interrupt 


requests 
<———IRR from all the 


| a contents to D Reg adapters 
>R2 Poof a BUS CLEARED 
V 


Kaaster La => 
Address V Read =1 
Write=0 
> Secondary 
RDV 


When all VH are dropped, TA-——->| DBO-1 read by adapter 
| <——VH raised by 
selected adapter 
TA dropped 
BUS CLEARED 
<———VH dropped 
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TABLE 2. PIO OPERATION SEQUENCE (DATA TRANSFER) 


Iroc 
cc U Control (DFL5) Data (DFL1-3) ADAPTERS 


DATA TRANSFER 
If WRITE: 
Rl contents to D Reg 


V R/W ——> 
DBO 
TD —>!{ Selected adapter reads | 
DBO DBL 
<—— VH from selected 
MIOd4 adapter 
TD dropped 
VH dropped 
IO dropped 
R/W dropped 
Local Store 
Value BUS CLEARED 
equiva <—— IRR dropped 
lent to <—— VH 
R2 
contents If READ: 
™T -—>| Data + Parity 
prssssSSsesSeessrs rez} <===DB0 
D Reg V DB1 


If PV is raised the 
| mMDOR | parity has to be 
< checked by the CCU. 
MIOH If PV is not raised 
the CCU generates 
the parity. 


TD dropped VH dropped 
I0 dropped <—— IRR dropped 
<——— VH 
ToD -> 
ADAPTER DESELECTION: 
|\<—— Interrupt Request 
if any 


<——Cycle Steal Request 
if any 


PIO Operation (Part 3 of 3) 


PIO WRITE TIMING 


—Mod 
enero 
—EOC 
—_——_—__— 


+ R/—W 


 aaEaEEnRRnAD cant 
—Data 
a ———— 
==PV 


-wiififjernconceremnenarenannse 


—_S = 
enna ec iies 


™ [———— 


eee ee a 


Total duration approximately 12 psec 


PIO READ TIMING 


Lf 
ee eC 
ee ee 
eo dee ey ee 
OT ee ee 
ed 
es coe os 
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AlO Operation (Part 1 of 


AIO OPERATION (CYCLE STEALING) 


During such an operation several units of 
data are exchanged with a selected adapt- 
er. The maximum data transfer is 256 
bytes. 


A selected scanner provides the storage 
addresses at which the data bytes are to 
be stored. For this purpose, a pointer 
shared by all scanners is used. This 
information is first placed in the adapter 
registers by the control program using the 
IOH/ZIOHI instructions in PIO mode. 


A selected channel adapter uses its dadi-~ 
cated pointer that has first been loaded 
by the control program. 


4) 


TT, 
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TABLE 3. AIO OPERATION SEQUENCE CINITIALIZATION) 


Adapter registers 
preset to prepare sub- 
sequent AIO operation. 
IOH/IOHI decode and 
execution. 


I 0c 
Control (DFL5) Data (DFL1—-3) 


ADAPTERS 
Registers 


Byte count 


> PIO mode >|Storage add in Read 


Storage add in Write 


AIO mode 


INITIALIZATION 
(== -CSk 
AIO operation starts IQ ——>| Adapters remove any 
interrupt requests. 


The objective is to 
clear DBO DB1 for any 
interrupt request. 
<——— IRR from all 
adapters 
VH dropped 
BUS CLEARED 
CSO S27 Adapters are cabled 
| In priority order, 
and the requesting 
adapter with the 
highest priority 
keeps the "Grant", 
Example: 


V 
Adapter |No 
1 request 
Vv 
\—! Adapter | 
2 Request 


Adapter 
3 Raquest 


CSG 1s chained 

and only adapter 2 
proceeds with the 
request (sea Table 4%). 
<== CSR dropped 


AlO Operation (Part 2 of 4) 


TABLE 4. AIO OPERATION SEQUENCE (CSCW TRANSFER) 


Iroc 
Creu Control (DFL5) Data (DFL1-3) ADAPTERS 


CYCLE STEAL CONTROL WORD TRANSFER 
(CSCW) 


DBO 
<=== DBl 
<—— VH 


<—— PV if CSP AIO. 
If CA AIO, PV may be 
off but the parity 
must be correct and 
the CCU checks it. 


Is parity correct + 
Yes no = HALT -—> 
D Reg contains CSCW 


0234 | 67 BAB i 
V 
CA = 0 | V 
if 1 = only byte 1 in this control 
word 1s valid. 
0 = both bytes of this control 
¥ word are valid. 
Pointer register number that 
holds the storage data address (CA) 


or 
Scanner identification (CSP) 


CSP/TRA= 1 V 
Type of operation 


CSG dropped 
VH dropped 
(see Table 5) 


TABLE 5. AIO OPERATION SEQUENCE (STORAGE ADDRESS TRANSFER) 


I 0c 
Cc Cc U Control CDFL5) Data (DFL1I-3) | ADAPTERS 


STORAGE ADDRESS TRANSFER DIRECT MODE 
Ce 
Serer VA 
LD 2 


Address byte X 
VH dropped 


TD dropped 
}<———- -VH 
TD -——> | 
<=== Address bytes 0, 1 
VH dropped 
V A Reg V TD dropped 


INDIRECT MODE 


No address data: 


| | A only POINTER NUMBER 
<{ivcrenenren]|1 
from 
V control 


V word (€CSCH) 
Main Storage < for CA 
| L S 
(CTL?) or from dedicated 


pointer = 3F for CSP 
or TRA 


For data transfer in 
Read mode, see 
Table 7. 


For data transfer in 
Write mode, see 
Table 6. 
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AIO Operation (Part 3 of 4) 
TABLE 6. AIO OPERATION SEQUENCE CDATA TRANSFER IN WRITE) 


: ‘s ene eee ee ees = - fe a =< asx 
Control (DFL5) Data CDFLI-3) | ADAPTERS 


Main storage 


DATA TRANSFER — Write mode: CSCW (8)=0 


[D> < 
loop 
| D Reg 
iCycle Steal 
PV Cin READ 
mode) 
<——— VH 
TD dropped 
VH dropped 
———— > 
LAST DATA TRANSFER Last byte or last 
1Oe-> - halfword 
<———- _ MH ; 
<—— VB . <—— EOC 
D Reg : 
Cycle Steal | = » DBO ===> ‘ 
TD dropped | 
BUS CLEARED : 
M dropped -EOC dropped| 
VB dropped. 
I0 dropped 


ADAPTER DESELECTION: 


i<——— VH 

i<———- IRR dropped 
TD-—> 7 

i<—— Interrupt Request 

if any 


\<———Cycle Steal Request} 


If any 
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TABLE 7. AIO OPERATION SEQUENCE (DATA TRANSFER IN READ) 


= a ; : ; , eae , | 
Control (DFL5) Data (DFL1—3) ADAPTERS | 


Main storage 


DATA TRANSFER ~ Read mode: CSCW (8)=1 
T 


<———_—Ss«spPV < 
<—— VH loop 
D Reg 
DBO |<=== 
TD -—> 
VH dropped 
If bad parity: HALT —> 
TD dropped 
—_——> 
LAST DATA TRANSFER Last byte or last 
T?)-"> »- halfword 
<= PV. <——— PV 


<—— M . 
<——— VB ~ <— EOC 


Cycle Stealr : . DBO j{<=== ‘ 


ip <> 
BUS CLEARED ; 


If bad parity: HALT —-~> ; | 
M dropped .E0C dropped 
VB dropped. 


TD dropped 
IQ dropped 
ADAPTER DESELECTION: 
<———  VH 
<———~ IRR dropped 
Toe, 
<———- Interrupt Request 
if any 


<——Cycle Steal Request} 
1f any | 


AlO Operation (Part 4 of 4) 


ATO WRITE TIMING 


Total duration ZY 12 psec 


—CSRH 


—l!O Tag 


—IRR 


—VH 


aw] 
[oa 


AIO READ TIMING 


Total duration 7 12 psec 


—CSRH 


—lO Tag Lf 


—IRR 


escw] [Data | 
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Address/Command Fo 


IOC BUS: ADDRESS/CCMMAND FORMAT 


At TA Time 


a 


Broadcast 
.. {Specific 
-l{Poll in 
| read 
Read error 
Write 
error 
Disable 
| drivers 
Enable 
iReset 
i\Diag read 
Diag write 


C2LB 
}CLABIL 
|C2LB2 
CLAB2 _ 
LAB pos 3].... 
LAB pos 3].... 


CAB é 
Frame RDV/ 
| GI 


li{Read CIN) 
CA address 


IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
| IN/OUT 
IN/OUT 
| IN/OUT 
|} IN/OUT 


mr TIMBONWODBUPArH OS 


CSP/1ist 


CSP/2nd 


Note: CSP-2 and 


® e e e e 

e e e o ¢ e e e e e 
hm Or OF OF OF, © 
OF OFM OF Or; Or 


rmats on IOC Bus 


ccce 


Comments 
Format 


Start line 
Get line 
ID 
Get error 
status 
Start line 
initial 
Set LNVT 
high 
Set LNVT 
low 
Scanner 
reset 
hCP Cmd 
MOSS Cmd 
n7a 
kKormal 
mode 
Character 
mode 
Write 
Read 


Any LAB 
type 
LAB type B 


C2lB 3725 
3725 
3725 
3725 
3725 
3725 


adit ea eee aaa cea il ene camel eid aaa 

epPpr rp Yr pr > 
{ 4 

MOON NID DUI DD 


CSP-4 do not exist. 


CSP = communication scanner 


processor 


e @ e 


* ee SCOOrF- KR SOOO r Ke OS 
ee OFM OFM OF OOCOrFH Of- S 
e e e e e e e e 


e @ e 4a a 2 e e e © e e 
el ee eo 2 


1 
1 
i 
a: seek 
.{10 

10 
-{10 
~}10 
410 

11 

11 
~fil 
~fil 
- 100 
oe ie 
~{10. 
~710. 


© Ooonc0nc”’ aa 


0..|/Cmd to TIC] 


Token Ring Adapter 
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completn 


iStart/Stop 


Mask/Unmsk 
TRM Ctrl 


.. {TIC Ctrl 
-jLID base 


IR/BR reg 


..-|Diag reg 


Buffer reg 
Ext buffer 
Read LID 


iProg Reset 


L2 stat (1) 
L2 stat (2) 


iL2 stat3) 


L2 stat(4) 
Li status 
MOSS stat 


'Read CSCW 


Data 
Datat 
Addr 
Intrpt 
1 


Cmd 


Cmd to TRM 
Write 


Read 


Token Ring Interface Coupler 


11-040 


ATO - CSCW Contents 


Short (D or DI) 
Long (DBD or DI) 
Write. 


CS Pointer number or 
scanner identi- 
fication (CSP) 

~-O1H (2 byte CSCW) 
~-L}jL Cl byte CSCW) 


(1) 8 to F when ina register; 
to 7 byte 1 when in bus. 


IOC BUS: ADDRESS/COMMAND DESCRIPTION 


At TD Time. 


|B. 


=< 0123 Comments 
DDPD 


-L LLLL High level command 


DDDDIDDDD| DDDDI Data 
HHHH}|HHHH] . 
: Line Interface Addr. 
or: 
0000/0000 |XXXX|XXXX!i Address byte X (x) 
AAAA|AAAA|BBBBISBBB{|Address byte 0 and 
Address byte 1 (#) 


CX) of line vector table CLNVT). 


| Scanner, TRA and Line Addressing 


The scanner and line addressing consists 
of three elements: 


1. The line attachment board address 


2. The line group address (within a 
board) 


3. The line interface address (within a 
group) 


LINE ATTACHMENT BOARD ADDRESS 


The LAB address is a 3-bit field that is 
decoded to address one of the eight possi-~ 
ble line boards (CLAB1 or C2LB, CLAB2 or 
C2LB2, and LAB position 3 through LAB 
position 8). It is contained in bits 5-7 
of the second halfword of the instruction 
(R2 for an IQH, or the immediate field for 
an IOHI). 


R2 or Immediate Field (DBO and DBI at TA): 


Function 


Line group 

LAB address 

Operation code 

control program command 
MOSS command 


if 


Normal mode 
Character mode 
Output 

Input 


Note: Bits 13 and 14 have different mean- 
ing for TRA. 


13: 0 = TIC Cmd 


1 = TRM Cmd 
14: Always 0 for TRM 
Bits 1-4: Give the line group address as 


follows: 


0010 : First line group (16 lines) ina 
C2LB, CLAB or LAB type A, or first 
scanner in a LAB type B 

0100 : Second line group (16 lines) ina 
C2LB, CLAB or LAB type A, or second 
scanner in a LAB type B or C 

0110 : All scanners and/or TRAS 

1001 : Token Rings Group (4) 


Bits 5-7: Give the LAB address as 
follows: 


000 : C2LB 


000 CLAB1 (LAB~-1) 100 LAB-5 

001 C2LB2 101 : LAB-6 

001 : CLAB2 CLAB-2) 110 : LAB-7 

010 : LAB-3 111 : LAB-8& 

O11 : LAB-4 

Bits 8-11: See page 11-040, DB1 bits 0 
through 3. 


On the machine, the boards are personal- 
ized with their redrive address (see page 
11-070). Physically, addresses are set by 
printed circuit, or by jumpers on the pin 
eis . the board in location YB (see page 
-270). 


Jumpers must be installed when replacing 
boards CLAR boards only). 


LINE GROUP 


The line group is a 4~-bit field with three 
possible formats that are used to select 
one of the two groups of 16 lines within a 
LAB, or to broadcast commands to all the 
scanners. It 1s contained in bits 17-4 of 
the second halfword of the instruction. 
For a LAB type B, the line group also 
specifies the first or second scanner. 


Bits 1-4: 
follows: 


Give the line group address as 


0010 : First line group (16 lines) ina 
C2LB, CLAB or LAB type A, or first 
scanner in a LAB type B 

0100 : Second line group (16 lines) ina 
C2LB, CLAB or LAB type A, or second 
scanner in a LAB type B 

0110 : All scanners and/or TRAs 

1001 : Token Ring Group (4) 


Combination 0110 is used by the "get line 
identification’ instruction. It is inter- 
preted as a broadcast invitation to the 
scanner or TRA holding the highest priori- 
ty interrupt to send the line identifica- 
tion to the CCU. 


LINE INTERFACE ADDRESS 


3725/3726 


The line interface address is a 5-bit 
field that is decoded to address one of 
the 32 line interfaces (16 lines, each 
with a receive anda transmit interface). 
It 1s contained in bits 11-15 of the 
addressed register of the instruction CR1 
for an IOH). 


Rl (DBO and DB1 at TD): 


Command code 
| 8-10)0 0 90 
}l1-15/Line interface address 


Function | 


The line interface address varies from 00 
through 31 (X'00' through X'1F'). Bit 15 
is on for a receive line interface and off 
for a transmit line interface. For a 
half-duplex line, bit 15 is off. 


3725 Model 2 


For the C2LB and C2LB2 boards: 


The line interface address is a 5-bit 
field that is decoded to address one of 
the 24 line interfaces (12 lines,» each 
with a receive and a transmit interface). 
It is contained in bits 11-15 of the 
addressed register of the instruction (RI 
for an IOH). See table R1 (DBO DBI at TD) 


above. 


SCANNER AND TRA ADDRESSING 


The following table summarizes the 
scanner/TRA addressing. The bits are 
taken from byte 0 of R2 or immediate fieid 
of the instruction. 


Ps weer 


Board 


Hex |Scanner 
or 
TRA 
51 
$1 
$3 
| S3 
$5 
S55 or S6 
TRA 6 
1S7 
S7 or S8 
iTRA 8 
$9 
S9 or S10 
TRA 10 
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SCANNER/TRA PRE-AUTO SELECTION 


In order to give priority to the adapters 
supporting the high-speed lines, an auto- 
matic selection function its provided for 
handling: 


° CCU level 2 interrupt requests 


@ CCU cycle steal requests 


This function is provided by the RDV, CSP 
and TRA cards, and is organized in two 
steps: preselection and autoselection. 
The scanner microcode attributes the 
priority level Clow only) to the scanner 
at IML time. oo 


CCU Level 2 Interrupt Pages ts 


Preselection: When a adapter requires 
service from the CCU for a specific line, 
it issues a level 2 service request. This 
request is placed on the IOC bus. Several 
adapters may raise service requests at the 
same time. 


The level 2 preselection interconnects all 
the adapters and continuously datermines 
Which adapter has the highest priority 
among the level 2 service requests. The 
corresponding adapter is said to be 
‘preselected’, : 


Autoselection: To service the level 2 
interrupts, the control program issues a 
"get line ID’ instruction, which is 
decoded by all the adapters. Only the 
adapter that has been preselected will 
answer to the 'get line ID" instruction. 


If several adapters issue level 2 service 
requests with the same priority at the 
same time, the selected adapter is the 
first implemented on the IJQC bus. As soon 
as the get line identification operation 
ends, preselection resumes. o 


Cycle Steal Requests. 


Preselection: The preselection for the. 
cycle steal mechanism interconnects all 
the scanners and determines which scanner 
among those which have issued a cycle 
steal request must be served first by the 
CCU. | 


A scanner can simultaneously issue a level 
2 service request and a cycle steal 
request but the same priority is used for 
both requests. 


Autoselection: The CCU answers a cycle 


steal request by sending the cycle steal 
grant signal to the scanners. Only the 
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Channel Adapter Addressing 


Although up to six CAs can be installed, 
the control program can perform CA inputs 
and outputs on only one CA at a time. In 
order to do so, it must first select that 
CA. 


Note: CAs may also be selected with the 
CA autoselection mechanism explained in 
Chapter 12. 


. The IOH and IOHI instructions are usad to 
access the CA ragisters. These two 
instructions do not contain an explicitly 
definad CA address but are performed on 
the selected CA. In order to perform CA 
inputs and outputs, the first IQH or IOHI 
issued must be a CA output X'7' with tha 
applicable select bits set. The following 
is a description of the CA output X'7' 
using an IOH or IGRI. 


INPUT/OUTPUT (CIOH) 


IOQH Halfword Instructions 


0 1 4 


8 15 
of re jo] mt fo fa fo fa fo Jo Jo Jo 


R2 must be loaded as follows: 


Q 7 4 8 15 
jo {o fo [o [2 {o {o fo fo fr fa fa fo fo fo fo | 
Bit 4= 1, IOH indicates a channel adapter 


Bits 8&8 to 11= 0111, indicate a CA X'7' 


Bit 15= 0, indicates an output 


Rl must be loaded as follows: 


0 dl 4 38 15 


Bit 2= 1, indicates select CA addressed 
by bits 4 through 6 


Bits 4%, 5, 6= 000 select CA] 
01 select CA2 
189 select CA#3 
11 select CAS 
00 select CARS 
01 select CAS 


nput/ouptut registers for a dafinition of the 
ts that may be 0 or 1 indicated by an X. 


ote: Refer to the section in Chapter 12 labeled 
CA i 
bi 
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INPUT/OUTPUT IMMEDIATE CIOHT) 


First Halfword of IOHI 


0 1 4 8 15 
ojo fo fo fo | oe fo fa fa fa Yo Jo Jo fo | 


Second Halfword 


0 1 4 8 15 
jo fo fo fo fa fo fo fo fo fs fx fa Yo [o fo fo 


Second halfword must be as follows: 


Bit 4= 1, indicates a channel adapter 
IOHI 


Bits 8 to i1= 0111, indicate a CA X'?7! 


Bit 15= 0, indicates an output 


R must be loaded as follows: 


0 1 4 8 15 


The bit definition of R of an IOHI is the same as 
the bit definition of Ri of an IOH. 
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Redrive Cards 


The redrive CRDV) cards connect the IOC 
bus to the channel and line boards. 


FUNCTIONS 


The main purpose of the redrive card is to 


repower the IOC bus signals at the entry 
to the boards. In addition, it performs 
the following logical functions: 


Handles CCU level 1 interrupts 


Propagates the 'priority cycle steal 
grant’ signal 


Generates from the adapter clock 
(ACLK) the timing for the adapters 


Handles the preselection and autose- 
lection functions for the scanners 


The redrive also performs error-checking 
functions: 


Isolates the board from the IOC bus 


Detects parity errors and tag sequence 


errors on the IOC bus 


Executes diagnostic commands 


REDRIVE CARD IMPLEMENTATION 


Each adapter board except the CAB has one 


redrive card. The CAB has two additional 


redrive cards used as follows: 


One frame RDV card is used as frame 


recrive to connect the I0C bus to the 


3726 frame. 


One adapter RDVAD card provides impe- 


dance matching for connecting LABs 4% 
through 8 to the IOC bus. 


IOC BUS CONNECTION 


The following figure shows the connections 
of the IGC bus signals: 


° All tags and data wires are connected 
in parallel. 


° The signals used for the scanner and 


channel adapter autoselection are 
connected in series. 


-——— 3725 Model 1 or 3725 Model <i ene 3726 


Tags and Data [7] (See page 11-750) (When no 3726 Frame) (When no Gate 02B) 
| Autoselection: 


4 
ioc | 1 Primary |OC Bus Cables } Secondary !OC Bus Cables 
x (When 
Frame ROVAD eee 
RDV4 te 
pee pea 
fee pee 1] pet oni ce ee nie ae aad haat pind 
LAB LAB LAB LAB LAB 
LAB | 
ae Pos 3 Pos 6 [Pos 5 | {Pos 4 Pos 7 | |Pos 8 
; }01B-Al |O2A-A1 02A-A2 02A-A3 02B-A3 02B-A2 


Legend: Bus Terminator (BUSTERM) 


Note: For 1OC wire continuity, refer to pages 4-090 and 4-091. 
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Redrive Addressing 


The redrive address consists of three REDRIVE ADDRESSES AND COMMANDS REDRIVE ADDRESSING ON BOARDS 
elements: 
1. The RDV group address Address and command format on the I0C bus On the boards, primary and secondary 
at TA time. ao redrive addresses are set by printed 
2. The primary redrive address | circuits or by jumpers on the pin side of 


the board in location YB as shown in the 
following table. 


BO08/C08(/D08;E08/Address Set By 
to |to {to |to |Printed]| Jumper 
BO7{CO71DO7/E07/Circuit 


mare [7 | «| 5 
| ite 
ae 


3. The secondary redrive address 
R2 or Immediate Field (DBO and DB1 at TA): 


0 
RDV group address 


Board 
1Position 


14567) 0123 4567 ‘Comments | 


wee]... - |] Broadcast 
Specific 
Poll in 
read 
Read error 
Write 
error 
Disable 
drivers 
Enable 
Reset 
Diag read 
Diag write 


Primary redrive address 
Command code 

Secondary redrive address 
Input/output or read/write 


CLABI 
O1A-A3D1 


CLAB2 


01B-A2D1 
RDV GROUP ADDRESS 


The RDV group address is a 4-bit field 
that is always 1000. It is contained in 
bits 1-4 of the second halfword of the 
ee sent at TA time on the IOC 
us. 


nal 
ad 
20 
ea 
20 
0 
el 

0 


|LAB pos 5 
PRIMARY REDRIVE ADDRESS O2A-A2D1 X | X 
(LAB pos 6 
1O2A-ALDI X Xx 
‘LAB pos 7 | 
1O2B-A3D1 X | X 
LAB pos 8 
O2B-A2D1 | X | X xX | 


The primary redrive address is a 3-bit 
field that is decoded to address the first 
or second frame (CAB excepted). It is 
contained in byte 0, bits 5-7 of the 
second halfword of the instruction sent at 
TA time on the IOC bus (R2 for IOH, the 
immediate field for IQOHI). 


"Oe Or 2 Oo orrereca oO 
ee ee © ¢ »© @ e e 6 © @ e 


e PY e eo 6@¢ 8 © @ @ 
o ee @ o 6 e@ o © © © @¢ @ 
Pe ft FP? Soooooeo 

o ee @¢ @« @ 
e e e «¢ 
imeem OOO oooc°cro ea 


Bits 5-7: These are coded as follows to 
give the primary redrive address: Notes: 
000 : first redrive group (CLABI1, C2LB, i Address | 1. Bits 5 and 6 of the primary redrive 
CLAB2, C2LB2, LAB position 3, and | | 1 Secondary | address field are forced to zero. 
CAB) | i Field 
001 : second redrive group CDB1) | 2. See jumper information on page 4-270, 
Cother boards) | 5 6 5 6 When one LAB is to be replaced. 


SECONDARY REDRIVE ADDRESS 


The secondary redrive address is a 3-bit 
field that is decoded to aduitess one 
redrive card within a frame. It is 
contained tn byte 1, bits 4-6 of the 
second halfword of the instruction sent at 
TA time on the IOC bus. | 


Q2MVoOQqQ200 | cCaQ0C0O 
iP OROROe | Om OO | 


1 
1 
2 
- ¢ 
3 
0 
Gg 
q 
6 
5 
8 
9 


2OEoOoQGo0o0 | ooocoena | 
eee oOaoNgd | Qaodogce | zr 
Lm OOmMOoOre |e OOOO | 


Redrive Functions 


redrive card: 


£ 


Repowers the I0C bus signals for the 
connected channel adapter or communi~ 
cation scanner 


Dacodes the addresses and commands 
received from the CCU over the [OC bus 


Switches the diagnostic and error 
information to the I0C bus when the 
redrive command and address are 
decoded 


Handles the priority of the cycle 
steal requests and laval 1 and 2 
interrupt requests 


Generates the clocking signals to the 
channel adapters and scanners 


Isolates the channel adapter or scan- 
ner from the IGC bus when the cisable 
redrive command is received 


Detects errors on bad parity and tag 
SeqUuUeNCce 


Executes the diagnostic commands by 
writing and reading the error and 
diagnostic registers 


Q2OQ @©@@® © O© ©: 


REDRIVE ERROR REGISTER 


The error register of the redrive card 15s 
an 8-bit register that records the errcrs 
dotected on the IQ@C bus. The bits are 
individually set when the corresponding 
error occurs: 


Error Cause 


IGC bus parity error Cinbound) 
‘IOC bus parity error Coutbound) 
IoC bus tag check Coutbound) 
IOC bus taq check Cinbound) 
Halt detected 

Select out secondary 

Cycle steal grant secondary 
Command rejected 


0 
1 
2. 
3 
4 
5 
6 
7 


Bits 5 and 6 are set on when a timeout 
occurs on a cycle steal. This information 
is used for diagnostics and for recovery. 


RESET 


When the reset tag of the IOC bus is acti- 
vated Cat IPL time, for example), all 
latches and registers are reset on the 
redrive cards. All redrives are reset at 
the same time. Individual reset is 
obtained through the reset command (see 
"Redrive Commands" on page 11-100). 


RDV 


©) Clock To CSPs, 


Logical Functions 


From ACLK Clock Signals 


Clock Generation 


FESs 
and ICCs 
Diagnostic 
Cycle Steal Request 
Priority () 
CCU Level 1 Interrupt 
Request Priority 
CCU Level 2 Interrupt | aa A 
Request Priority gece 1 | 
Address Decoded 
Redrive Command 
Decod ie ™" 
sae Enable/Disabie 
Eo eee A, ey eee ae Enable g 
Redrive Address | BFL 
(A) Decode m Disable } 
ccuU mm Driver § aT ae Channel 
<—___——. ~<~——— Adapters 
Error Checking or Scanner 
f Bus Parity 
Tag Sequence ; . 
Read Error Reg 
or 
’ Halt Detected Write Error Reg 
5 Cycle Steal 
3 Grant Secondary 
Legend: eke she rE tte ees 
mu X me Gate 
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ENABLED DEACTIVATED SUMMARY TABLE 


When enabled, the redrive completes the 
logical communication path between itself 
and the adapters on the same board. In 
the case of the frame redrive, the logical 
communication path between the redrive and 
the secondary I0C bus is completed. An 
ITOH. instruction containing an enable 
command must be executed in the CCU to 
enter the enabled state. There is no 
physical change to the machine. The 
redrive card will still respond to redrive 
IOH commands. Any adapters on the board 
with this redrive can then detect and 


The configuration cata file (CDF) screen 
is altered to indicate that a redrive is 
not present in the machine. This is done 
by replacing the asterisk (*) next to the 
RDV number with a space on the LAB/CAB CDF 
screen. The IFT diagnostics do not 
attempt to run with any redrive that does 
not indicate that the redrive is present. 
There are no physical changes to the 
machine. 


Console implemented 


l IQH command implemented 


adapters 


l Physically implemented 
] Redrive response to IOH command 


Path enabled between redrive and 


[ Adapter response to IOQH command 


respond to adapter IOH commands. DISCONNECTED 


Redrive physically isolated 


DISABLED 


When disabled, the redrive blocks the 
logical communications path between itself 
and the adapters on the same board. In 
the case of the frame redrive, the commu- 
nications path between itself and the 
secondary I0C bus is blocked. An IOH 
instruction containing a disable command 
must be executed in CCU to enter the disa- 
bled state. A power on reset will also 
cause the redrives to enter the disabled 
state. There are no physical changes to 
the machine. The redrive will still 
respond to redrive IOQH commands. None of 
the adapters on the same board with this 
redrive can detect or respond to any 
adapter IOQH commands. 


BOARD DISABLED BY JUMPER 


A physical jumper is installed from ground 
(D08) to pin Dil of a redrive card. This 
has the same effect as the disable _ 
command. In addition, it prevents the 
activation of the valid halfword tag and 
the deactivation of the interrupt request 
removed tag by this redrive. This jumper 
is the only physical change to the 
machine. The redrive does not respond to 
any IOQH commands. None of the adapters on 
the same board can detect or respond to 
any adapter IOH commands. | 


The I0C bus cables are physically 
unplugged from the top of the redrive card 
and the continuity jumper plugs are 
installed in the cable connectors Y and Z. 
The redrive may still be plugged into the 
board, but the redrive and any adapters on 
that same board have no connection to the 
IOC bus. 


oo 


Terepies Sd 
[pisebies id 
[Board Disebied by sumper [w[¥| 


Y = Yes, N = No 
* If IQH sent to redrive 


DATA FLOW 


Deactivate 


Disconnect 
Board Disabled by Jumper 
Enable/ Disable Commands 
; Board Adapter 
a Redrive [Po - ttn 
9 

CDF Frame '] | . Board Adapter 
on ™ , 


Redrive Redrive 'RF------ 
MOSS e Ay edrive 
: Card 5 
Diskette ] 


Secondary 
lOC Bus 


|. _ Adapter_ _ 


Board 
Redrive .--------- 
Card airtel ee ee tas Eta 


Primary 
!1OC Bus 


from IOC bus 
V 


Redrive Commands (Part 1 of 2) 


COMMAND LIST 


The following commands are used to control 
the redrives during tests and diagnostics: 


° Poll 


° Read error register 
° Write error register 
e Disable drivers 

e Enable drivers 

° Reset redrive 

° Diagnostic read 

° Diagnostic write 


The CCU I/O instructions may be IOH or 
IOHI. In the following descriptions, the 
output instructions are IQH and the input 
instructions are IQHI. 


COMMAND FORMAT 


IQH: 


0123 4 5 67 8 r 


The IGH transfers the contents of register 
Rl to a redrive or from a redrive to Rl 
via the IOC bus. The redrive is specified 
by the contents of register R2. The 
contents of R1 and R2 depends on the 
instruction. 


LOHI: 


o1liil 
0 | 4 5 67 8 F 


oo00; 


The IOQHI places information coming from 
Cor going to. a redrive into register R. 
The redrive is specified by the contents 
of the immediate data field of the 
instruction. The contents of register R 
and the immediate field depends on the 
Instruction. 


POLL CX'0") 


This poll command is a broadcast command 
and 1ts primary and secondary address 
fields are ignored. The poll command 
should only be used after an adapter Ll 
interrupt request has been detected by the 
CCU, otherwise an IOC bus timeout will 
result. 


If an attached adapter indicates an LI 
interrupt request to the CCU, the CCU 
sends a poll command in order to get the 
address of the redrive card with the Ll 
request. Only one redrive card will 
respond to the poll regardless of multiple 
Ll interrupt requests. Response priority 
15 determined by the physical location of 
the redrive card on the [OC bus cables. 


The data returned to the poll (board 
redrive response to poll or BRR) appears 
in register R as belown: 


Immediate Field (DBO DB1 TA): 


0 1Q 

1-4 {1000 CRDV address) 

5-7 (tPrimary address 

8 '0 Cbroadcasting) 

9-11;000 Ccommand code) 
12-14})Secondary address 
115 {1 Cinput) 


Bit 8&8: This is set off to indicate that 


the command is transmitted to all 
redrives. The primary and secondary 
addresses are not taken into account. 


Register R (DBO DB1 TD): 


Function 


fEnable/disable latch 
Primary address 
(Secondary address 
5iRedrive error register contents 


READ ERROR REGISTER C(X'1'OR X'9") 


This command is used to read the contents 
of the error register of one specific 
redrive or of all redrives. The selected 
redrive or the redrive in error responds 
with an error status, which is loaded in 
register R. 


Immediate Field (DBO DB1 TA): 


0 

1000 CRDV address) 

{Primary address 
Not broadcast/broadcast 
001 Ccommand code) 

Secondary address 

1 Cinput) 


Bit 8: This is set on for selecting one 
specific redrive via the primary and 
secondary addresses. It is set off to 
indicate that the command is transmitted 
to all redrives. 


Register R (DBO DB1 TD): 


Function 


1 

Enable/disable latch 
Primary address 
Secondary address 
Redrive error register 


contents 
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WRITE ERROR REGISTER (X'OQ*" OR X'8') 


This command is used to set bits in the 
error register of either one specific 
redrive or of all redrives. The error 
register is loaded with the contents of 
byte 0 of register Rl. Byte 1 is not 
used. 


R2 (DBO DB1 TA): 


0 

1000 CRDV address) 
Primary address 
Not broadcast/broadcast 
000 Ccommand code) 


Secondary address 
0 Coutput) 


Bit 8: This 1s set on for selecting one 
specific redrive via the primary and 
secondary addresses. It is set off to 
indicate that the command is transmitted 
to all redrives. 
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Redrive Commands (Part 


DISABLE DRIVER C(X'1'OR X'9") 


This command inhibits the inputs to the 
redrives from the connected channel adapt- 
ers or scanners, and from all the depend- 
ent redrives. However, communicating with 
the disabled redrives, and sending infor- 
mation to the dependent cards, remain 
possible. Register Ri is not used. 


R2 (DBO DBI TA): 


Function 


10 | 

11000 CRDV address) 
IPrimary address 

(Not broadcast/broadcast 
1001 C€command code) 
|\Secondary address 

0 Coutput) 


Bit 8: This is set on for selecting one 
specific redrive via the primary and 
secondary addresses. It is set off to 
indicate that the command is transmitted 
to all redrives. 


ENABLE DRIVER (X'2' OR X'A*) 


This command is used to enable the inputs 
to the addressed redrives from the 
connected channel adapters or scanners, 
and from all the dependent redrives. 
Register RL is not used. 


R2 (DBO DBi TA): 


Function 


11900 CRDV address) 
}Primary address 

|Not broadcast/broadcast 
‘O10 Ccommand code) 
|\Secondary address 

(0 Coutput) 


Bit 8: This is set on for selecting one 
specific redrive via the primary and 
secondary addresses. It is set off to 
indicate that the command is transmitted 
to all redrives. 


of 2) 


RESET REDRIVE (X*5'"OR X'D") 


This command resets the latches either of 
one specific redrive or of all redrives. 
The enable/disable latch is not reset. 


R2 (DBO DBI TA): 


Function 


0 

1000 CRDV address) 
iPrimary address 

Not broadcast/broadcast 
1101 Ccommand code) 
Secondary address 

;0 Coutput) 


Bit 8: This is set on for selecting one 
specific redrive via the primary and 
secondary addresses. It is set off to 
indicate that the command 1s transmitted 
to all redrives. 
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DIAGNOSTIC WRITE €X'6* OR X'E') 


This command tests the logical circuits 
that handle the priorities in either one 
specific redrive or of all redrives. The 
contents of byte 1 of register R11 are 
Placed in the diagnostic register. 


R2 (DBO DB1 TA): 


Function 


0 

1000 CRDV address) 
Primary address 

Not broadcast/broadcast 
i110 Ccommand code) 
Secondary address 

0 Coutput) 


Bit 8: This is set on for selecting one 
specific redrive via the primary and 
secondary addresses. It is set off to 
indicate that the command is transmitted 
to all redrives. 


Register R (DBO DBI TO) 


Unused 

‘Cycle steal grant high in 

Cycle steal grant low in 

Cycle steal request high in 

Cycle steal request low in 

Cycle steal request priority down 
Cycle steal request priority up 
iLevel 1 remember latch 
Redrive level 1 pending 


DIAGNOSTIC READ C(X'A*) 


This command is used as a complement of 
the diagnostic write command to obtain the 
status of specific tags and latches of a 
specific redrive card. The contents of 
the diagnostic register are loaded in 
register R. 


Immediate Field (DBO DBi TA): 


10 
4 {1000 CRDV address) 
7 {Primary address 
1 


iil Cnot broadcast) 
1;010 C€command code) 


Diagnostic register 
i\Cycle steal grant high out 
iCycle steal grant low out 

i\Cycle steal grant high secondary 
iCycle steal grant low secondary 
tAllow poll response secondary in 
‘Allow poll response out 

fSelect out primary 
‘Select out secondary 
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Section 2. Troubleshooting Guidelines 


DC Voltages and Tolerances at Board Pin Level 


-10.92 -13.20 0.45V p-p 


Vdc 


+5.0 +4 .55 +5.50 0.20V p-p 
i|CNote 1) 
+10.92 +13.20 0.40V p-p 
+12.0 +11.40 +13.20 0.40V p-p 
(Note 2) 


| 424.0 #21.00 | +27.60 | 0.30V p-p 


Notes: 


1. O2-PS7 only 
2. O1-PS4 only 
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Troubleshooting Techniques 


The purpose of this section is to help in 

isolating failures between RDVs, adapters, 
CCU, IOC bus cables, and terminators. The 
techniques provided are: 


e RDV disconnection (board isolation) 
(See page 11-803) 


e IOC Bus shortening (gate isolation) 
(See page 11-803) 


° RDV Clocking checks (See page 11-804) 


° Manual intervention scoping routines 
(See page 11-805) 
Note: For the 3725 Model 2, only one 


redrive and the attached adapter can fail. 
Troubleshooting is therefore limited to 
the C2LB board. 


Warning: Special care must be taken when 
disrupting or changing configurations on 
the IOC bus ‘See page 11-800). 


<4 —_________—_————_ 3725 Model 1 
MIOC Bus | 


| 
Cables 42 | 
(When no 3726) | 
' 
| | 


MMB (01A-A1) 
Common to Models 1 and 2 


LAB Pos 3 (01B-A1) 


| 
ck | 


(See Note 2) 


RDV-3 


CCU to Storage Bus 
Cables (7) through 
CCUB (01A-A2) 

Common to Models 1 and 2 


CLAT2 (01B-A2) 


CS3 ey LICs 


RDV-2 


OR CA2 


| 

| 

| 

| 

| 

: 
ereoneel 


CS1 , LICs 
> , 
om Primary !OC Bus 
; cabin D@ @) 
ae a 


| 
| 
| 
| 
| 
| 
| 
| 


(When no Gate 01B) | | 


3725 Model 2 (With CCUB and MMB) ———————__—_> 


LAB Pos 3 (01B-A1) (See Note 2) 


[*] | 
CS5 FES LICs 
w 1 | 


RDV-3 


| Primary 1OC Bus 


Cables(1) (2) (3) (See Note 1) 


C2LB (01A-A3) C2LB2 (01B-A2) 
cs1 | FES LICs CS3 FES | ics | 
5 rm 9 A 
3 3 | 
c-—-_— a. CA1 ac CA3 | 
When no | 
C2LB2 


LAB Pos 6 (O2A-A1) 


(See Note 2) 


RDV-5 


LAB Pos 5 (02A-A2) 


fa 
o1 T 


(See Note 2) 


Secondary |!OC Bus 


Cables @3 4) @5 


(See Note 1) 


RDV-6 


LAB Pos 4 (02A-A3) 


| oe 
pa |e [oe 


(See Note 2) 


RDOV-7 


(When no Gate 028) [«]- aks 


Legend: Bus Terminator (BUSTERM) 


3726 um oe  —— > 


LAB Pos 8 (02B-A2) 


CS15 ac LICs 


(See Note 2) 


RDOV-9 


LAB Pos 7 (02B-A3) 


(See Note 2) 


ROV-8 


Note 1: See page 4-070 for cable card connector identification. 


Note 2: LAB Pos 3 to 8 organization Jf LAB type C Installed (TRA) 


LAB Pos. 3 to 8 
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Warning Notes 


CDF Change Warnin I0C Bus Terminator Power Warning 


"Create CDF' should not be used when a failure is suspected in the system. It would 
destroy the file. To update the CDF, the "CDF Update' facility should be used instead. 
This is particularly important when the RDV/IOC Bus area is suspected to be failing. 


A blinking hex display of D2D will occur if the I0C bus terminator does not have its 5 


volt power cable properly plugged onto the back of a board when the Power On Reset or 
Function Start switch is operated, 


It is also important to keep one Service Diskette with its original CDF unchanged so that | A blinking hex display of B1C will occur if I0C bus term 


« . , hs a t ° e 
it can be used as a reference. | CLAB/CAB board position other than 0xx-xxB2E14. PERE Enea Le te een eco eay 


Channel Adapter Reset Warning 7 Secondary Bus Enabling Warning 


Es cee eee ee receive their power on reset signal on the I0C bus from the When using the manual intervention MB scoping routine, RDV-4 or the frame RDV must be 


| | | | | enabled before addressing RDV 5 through 9 of the secondary bus. 
2. If the path mentioned in (1) above is broken, the channel adapter cannot be reset. 


3. A channel adapter that is not reset will cause problems on the host channel inter- 
face. | 


4. A power on reset can be forced by inserting the following jumpers: 


Model 1 


7 | | | Jumper | | 
| Board | From | To | Autoselect Cable | 


CLAB-1 OLA-ASZSA2M12 Ground NZA 

CLAB-2 O1B-AZ2A2M12 Ground OL1B-A2YH 

CAB O2C-ALX2M12 Ground O02C-A1LYD 
Model 2 


C2LB2 | 01B-A2A2M12 01B-A2YH 


5. A channel adapter which has its normal power on reset path broken will cause autose- 
lect problems on a functioning channel adapter. This problem can be eliminated by 
unplugging O02C-A1LYD if the path is broken to the CAB board, or unplugging 02C-A1YD 
and O1B-A2YH if the path is broken to the CLAB2 board. If the path is broken to the 
CLABL board, none of the other channel adapters will function with autoselect. For 
the 3725 Model 2, the same considerations apply for the C2LB and C2LB2 board as those 
for the CLAB1 on CLAB2 board. 


Bus Configuration and RDV States 


IOC BUS CONFIGURATION 


The IGC bus is tn reality composed of two buses as follows: 


The primary bus is driven by the DFL5 and DFL1-1, 1-2, and 1-3 cards of the CCU. The 
RDVs are connected to it in the following sequence: 

RDV - 1 for CLAB-1 or C2LB for the 3725 Model 2 
2 for CLAB-2 or C2LB2 for the 3725 Model 2 
3 for LAB-3 

4 which drives the secondary bus 

0 for CAB 


The secondary bus is driven by the RDV-4/RDV-AD of the primary bus, and installed in 
the CAB. The RDVs are installed in the following sequence: 


RDV - 7 for LAB-4 
6 for LAB-5 
5 for LAB-6 
8 for LAB-? 
9 for LAB-8 


This is the installation sequence, due to the need for cooling from the bottom to the top 


of gate O02A. 


The physical sequence on the bus is shown in the following figure: 


3725 Model 2 | 
maximum configuration 


| Primary Bus | 
CCU : : qT 


RDV-10 


02C-A1A2 


RDV-1 RDV-2 | RDV-3 : 


| O1A-A3AZ 01B-A2A2 | O1B-A1A2 | ae | 02c-a1x2 
C2LB or CLAB2 or t to | 
. CLAB-1 C2LB2 | LAB-3 RDV-AD | CAs3-6 


Q2C-A1B2 


Secondary Bus a 
; T i 


| = RDV-5 RDV-7 RDV-8 | — -RDV-9 
O2A-A1A2 02A-A2A2 O2A-A3A2_ | | 02B-A3A2. | J 02B-A2A2_ | 
: LAB-6 LAB-5 | LAB-4 LAB-7 : LABS 


REDRIVE STATES 


Each RDV may be in one of the following states (see "Redrive State Definitions” on page 
11-090 for more details): 


Ls 


Enabled 


This 1s the case of normal operatian. The attached adapters are logically connected 
to the RDV. An RDV is enabled via an ‘Enable’ command, which can address either a 
specific RDV or all the RDVs (broadcast command). 


Disabled 


The attached channel adapters cannot communicate with the IOC Bus. 
the RDV are inhibited. However, the communication between the RDV and the CCU is not 
inhibited. An RDV is disabled via a 'Disable’ command, which can address either a 
specific RDV or all RDVs (broadcast command). 


Their inputs to 


For example, when doing a Power On/Reset, all RDVs are disabled. 


Board Disabled (Jumper Required) 


This requires a jumper from pin DL1 of the board RDV to ground. The RDV does not 
reply to any command when addressed. 


For example a 'Create CDF" command will not consider that RDV as present. However, 
the IOC bus chain is not interrupted. 


Disconnected (Top Connectors Unplugged) 


When unplugging top connectors, the following cable pins must be jumpered (see page 
4-090). 


4B02 to D02 
4B03 to D03 
5B02 to D02 
5B03 to D003 


A disconnected RDV must be deactivated from the CDF and must have jumpers installed 
in cables in order for the I0C bus IFTs to run without error. For the last redrive 
of the primary and secondary IOC bus, the jumpers are not required. 
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IOC Bus IFT Diagnostics 
7“ IoC Bus is tested by four sections I, JA, JB, and JC. | ; SECTION JC 


| | Section JC tests the IOC bus to the TRM, with the ability to write into and read from the 
SECTION I TRM. | | 


The capability to generate a Level 2 interrupt is also tested. The RDV for a specific TRM 


| | ; ; ; 1s enabled during the test, all others are disabled. 
Section I tests successively all RDVs, first with the RDVs disabled from their adapter, It is not possible to run Section JC for a specific TRM. 


and then with them enabled. It is not possible to run section I for a specific RDV. 


Note: To run section I, the first RDV at least must be connected to the 3725. 


SECTION J 


Section J tests the path up to the adapter. The associated RDV is of course enabled but 
the others are disabled. | 


For example RDV-4, which drives the secondary bus, is enabled when testing RDV-5 to RDV-9 
or their associated adapters. 


SECTION JA 
Section JA can be run for the CSPs ona given RDV as follows: 


Request : Diag ==> JA Adp? ==> RDV’ Line ==> 


Note: the adapter and line selection entries are used for troubleshooting only. 


SECTION JB 


section JB is run for testing the channel adapters. The disconnect procedure used by 
routine IA01 correlates the errors between the first and second RDVs of the Primary or 
Secondary buses. 


JA AND JB FAILING 


If both are failing, the whole primary bus is considered to be failing. The suspected 
FRUs are DFL5, DFL1-1, DFL1-2, and DFL1-3, and the terminator with its powering. | 


The same correlation is done for the two RDVs closest to RDV-4 for the secondary bus 
CRDV-6 and RDV-7 or RDV-5 and RDV-6). If both are failing, the whole secondary bus is 
considered failing. The suspected FRUs are RDV-4, RDV-AD, and the terminator with its. 
powering. | : 


IOC Bus Isolation 


Two different methods are used to isolate failures between the RDVs, the RDV attached 
adapters, CCU, IOC bus cables, and the terminators; these methods can be used either sepa- 
rately or successively. 


RDV DISCONNECTION 


This method is used with RAC O0A0 repair procedure. It consists in unplugging the top 
connectors of a RDV C€do not forget to connect the jumpers) in order to disconnect a 
complete board: CLAB-1, CLAB-2, LAB-A, LAB-B, or CAB for the 3725 Model 1; C2LB, C2LB2, 
LAB-A, LAB-B for the 3725 Model 2. Observe all the warnings given on page 11-800. 


To run section I which tests all RDVs, the CDF must be updated with the new configuration. 
To do this, the RDV which has been unplugged must be deactivated in the CDF (CCDF update). 


To run section J, the adapters attached to the unplugged RDV must also be deactivated in 
the CDF. It is possible to run section JA for a specific RDV without updating the CDF. 

This allows the checking of the connection of each TSS. Via successive runs of section 

JA, all connected TSSs can be checked without manipulating the CDF. 


However, the channel adapter connection to the RDV is not tested. 

Section JB of the I0C diagnostics handles all CAs. 

See page 11-800, "Channel Adapter Reset Warning”, paragraph 5, for auto select cable 
disconnection. 

It is possible to test a specific channel adapter using the channel adapter diagnostics, 


section L. It is also possible to test the path from the CCU to a TSS via a specific TSS 
request which loads the TSS diagnostics into CSP storage. 


IOC BUS SHORTENING 
Depending on the system configuration the IOC bus can be shortened in several independent 
steps (pages 4-090 and 4-091). Observe all the warnings given on page 11-800. 
1. Secondary bus disconnection, which can be done in two ways: 
Disconnect RDV-4 (jumper 02C-ALA2D11 to DO8) 
iene RDV-4 top connectors 


In both cases RDVs 4 through 10 must be deactivated from the CDF to run the diagnos- 
tre. LF. .2y 


Secondary bus shortening by disconnecting gate O02B: 
Move bus terminator from: O2B-J1 
to : O2A-J1 
Put power jumper to : O2A-A3 B2E14 --> black wire = ground 


B3E01 --> yellow wire = +5V 
(see page 4-290) 


Warning: 


RDV 8 and 9 must be deactivated from the CDF. If running the scanner diagnostics, 
scanners 13 through 16 must also be deactivated from the CDF. 


Primary bus shortening by disconnecting CAB (02C-Al). 


Disconnect one end of cable P/N 6081182 and one end of cable P/N 4712960 from 
O1B-J1A2. Disconnect cable P/N 4712959 from the pin side of O1B-A2YK. 


Move bus terminator from: 02C-J1 
to : O1LB-Ji 


Install loose end of cable P/N 6081389 into O1B-J1A2. 
Warning: 
All RDVs except RDVs 1, 2, and 3 must be deactivated from the CDF. If running the 
scanner or channel adapter diagnostics, scanners 7 through 16 and channel adapters 3 
throush 6 must also be deactivated from the CDF. 


Primary bus shortening by disconnecting gate 01B: 


Move bus terminator from: OLB-J1L 
to : OLA-Jl 


Remove the BUSTERM power cable P/N 6081389 from O1B-JIA2 and O1B-A2B2E14, and 
remove cable 21 from position OLA-ALYE (see page 4-070). Replug cable P/N 
6081389 to OLA-JIA2 and OLA-A3B3E14 Csee page 4-290). 

Warning: 

All RDVs except RDV-1 must be deactivated from the CDF. If running the scanner or 


channel adapter diagnostics, scanners 3 through 16 and channel adapters 2 through 6 
must also be deactivated from the CDF. 
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RDV Clocking Checks 


The RDV card receives the high speed clock signals (29.4912 MHz) from the ACLK card as 
shown in the diagrams on pages 4-100 and 5-051. 


Also RDV-10 of the CAB receives the high speed clock signals from RDV-4 via a twisted 
pair, as follows: | 


Wire color 
[529-4912 MHz Oscillator Red 02C-A1A2D07 | 02C-A1LX2B04 
+29.4912 MHz Oscillator| Black |02C-ALA2D05|02C-A1X2B02] 
a ee ee 


The RDV card also generates the CLK1 through CLK4 signals as shown on pages 5-053 and 
5-054. ; 


Signal name 


RDV Clock 1 and RDV Clock 2 may be scoped as follows: 


RDV Clock 1 (B05 or 504) I 68ns 34ns 68ns ae 
34ns 34ns 

RDV Clock 2 (B13 or S05) 34ns 68ns [1 68ns 34ns 
| 34ns 


Se OSs ee 


PIO Scoping Routine 


The purpose of the PIO scoping routine is to allow scoping of the PIO tags and data bus 
for the 3725, and runs on level 4 in the CCU. 


The following adapters may be exercised using the normal PIO: 


° Redrive cards 

° Scanners 

e Channel adapters 

° Token-ring subsystem 


RUNNING THE ROUTINE 


1. Start the routine by calling manual intervention routine MBOL. 


2. The first prompting message requests the operator to enter 'CA’ to test the channel 
adapter autoselection; to scope the PIO, ignore this message and simply press SEND. 


3. The second prompting message requests the operator to enter 'CE' to test the channel 
adapter cycle steal; to scope the PIO, ignore this message and simply press SEND. 


G4. When prompted, enter the parameters in the following format (see Notes 2 and 3 


below): 
"Rooaaaadddd’ 
where: 
00 = the selected option 


aaaa = the selected address (TA value) 


dddd = the selected data CTD value) 


5. After all entries have been made, see timing charts on page 11-812 for scoping basic 
PIO operations. 


Notes: 


1. The address on the bus at TA time is used to address an adapter; to avoid timeouts on 
the bus, this address must be correct. 


2. The redrive for a CSP, channel adapter, or TRA must be enabled before a PIO routine 


can address or be run for that CSP, channel adapter, or TRA. 
examples. 


See page 11-808 for 


3. When using the manual intervention scoping routine MBOL, RDV-4& Cframe RDV) must be 
| enabled before addressing RDV-5 through RDV-9 of the secondary bus. 


Option 


The option ‘'oo’ may be one of the following values: 


01 The requested PIO is executed once only. The "O01" option may be repeated as often as 


required. 

02 The requested PIO is executed and loops on the PIO until an error is found. The 
error is reported once only via an RAC 675. If you wish to continue, type ‘'G’' Cfor 
Go); the routine then loops indefinitely until the "BREAK’' key is pressed. 


03 This option is identical to option 02 above, except that if an error is found, it is 
not reported. 


04 This option is reserved for the CSP or TRA, and is used to scope level 1 and level 2 
interrupt requests to the CCU (adapter level 1 and adapter level 2). 


TA and TD 


The remaining parameters are ‘aaaa’' (TA) and "dddd' (TD). A preliminary check is done on 
the TA value; a null value is not allowed. In addition, for option 04, the routine checks 
that TA is X'3001' for the get line ID command, and X'nn4l' for the get error status 
command ona given CSP. For TA format details, see the next section. 


Inputting the Values 
Each request must always contain 10 hexadecimal digits. If, by error, fewer than 10 
digits are entered, or if a wrong option C'too') is requested, the following error message 
is displayed: 

INVALID REQUEST: xxxxxxxxxx PRESS SEND 

where xxxxxxxxxx are the digits entered in error. 


After pressing SEND, the prompt re-appears, and the request may be re-entered. 
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ADDRESS (TA) FORMATS 


The address format depends on the type of 
adapter addressed. Refer to pages 11-040, 
11-100, and 11-101 for additional informa- 
tion. 


Redrive TA Format 


Note: a redrive does not need to be 
enabled for a PIO routine to address or to 
be run for that redrive. 


The redrive TA has the following format: 


o11 0 0 op P PTX X X XITS §  § JIZO 


Group Address PRA Command SRA 


0 1 4 5 7 8 11 12 14 


Command 


Ooo 


DPOoDe20o00000 
fat nt pe fae fe fe et te 
P2oO0d0000e 

2Peeoceoo00a 
P2ODVDODQD00CO 
eal al and al oe — he 
KK OK OS OK KOK KK OK 
MK KE OK OK OK OK OK OK OK 
MK HK KOE KK OE OOK OK OK 
RR OrRrODOOO 
HH ROOrOrFMOO 
HMOrROrRH OOF 


1 
2 
3 
4 
0 
5 
6 
7 
8 
] 


1. Bit 0 is always 0. 


2. Bits 1 through 4 are always binary 
"1000' 


3. Bits 5 through 7 comprise the primary 
redrive address (PRA), and are always 
binary '000' for RDVs 1 through 3 and 
10, and binary 'OO1L' for RDVs 4 
through 9. 


Gq. "XXXX*' 16 the command, and is 
described below. 


5. Bits 12 through 14 comprise the 
secondary redrive address, (SRA) and 
depend on the RDV. 


6. Bit 15 is the I/0 bit; this bit is 0 
for output and 1 for input. 


40X0/1 
GOX2/3 
GO0X4/5 
41X01 
G0X6/7 
GIXA/B 
41xX8/9 
41X6/7 
&1XC/D 
GIXE/F 
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COMMAND FORMAT 


The command occupies bits 8 through 11 of 
the TA. It has the following format Cthe 
I/O bit 1s also shown for convenience): 


Poll 
Read error reg. 


Write error reg. 
Disable drivers 
Enable drivers 
Reset redrive 
Diagnostic write 
Diagnostic read 


OrOoraOoOOo eo - 
[om] 
i) 


MORO Or oO 
HrPORDDOOFrF 


*¥ bit 8 is the specific bit. If the bit 
is off, the command is broadcast to all 
redrives; if on, it is sent to a specific 
redrive. See page 11-808 for examples. 


Error Register in the Redrive 


To write data into the RDV error regis~- 
ters, 'dddd' must be set as follows: 


xx00 where xx is one byte of data (€00 is not used) 


To read data from an RDV error register, 
the data is placed into register in X'76! 
as follows: 


aadd where aa is the RDV address 
dd is the error register content 


Redrive TD Format 


For a diagnostic write, only byte 1 of the 
TD field is used (Cdddd = 00x~x). 


Note: Bit 2 and/or bit 3 of byte 1 should 
not be set on as they will cause an unex- 
pected error in MBO1 from which recovery 
1s only possible via a MOSS re-~IML. 
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REDRIVE CARD SCOPING 

To write a data pattern into the RDV error register and then read it back, the following 
patterns may be used (this example is for RDV1): 

RO14080FFO00 First request: write "FF' into the error register of RDV1. 


R0240910000 Second request and loop until an error is found: read back the 
error register of RDV1. 


Alternatively: 


R0340910000 Second request and loop indefinitely. 


REDRIVE CARD SCOPING CVIA BOARD RDV-4) 


This example is the same as example 1, except that as the RDV card being scoped is in the 
3726, RDV4 Cthe frame redrive) must be enabled as well (this example is for RDV5): 


R0141A00000 First request: enable RDV4. 
ROIGI18AFFOO Second request: write "FF" into the error register of RDV5. 
RO02419B0000 Third request and loop until an error is found: read back the 


error register of RDV5. 
Alternatively: 


RO3419B0000 Third request and loop indefinitely. 
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icSP Line Group _—'|. CLAB/LAB_. | Command Bits 12-14 [Ivo 
ae | C2LB/C2LB2 


PIO Scoping Scanners 


CSP T 


The redrive for a CSP must be enabled before a PIO routine can address or be run for that 


CSP. 
The C 


A FORMAT 


In addition, RDV-4 must be enabled before RDVs 5 through 9 can be addressed. 
SP TA has the following format: 


o|G G G Git L L Ix xX xX XI 0 


Line Group CLAB/LAB Command 
C2LB/C2LB2 


0 i 4 5 7 8 lil 12 14 «#15 


1/0} 10X0/1) 
1/0|20X0/1 
1/0|11X071 
1/0|21X0/1 
1/0] 12X0/1 
1/0|22Xx0/1 
1/0|13X0/1 
1/0|23X0/1 
1/0] 14X0/1 
1/0|24X0/1| 
1/0|15X0/1 
1170 |25X0/1 
1/0|16X0/1 
1/0/26x071| 
1/0|17X0/1 
1170}27X0/1] | 


oS 
Lo) 
oS 


See anasouSsSoSsees: 
Biss ae eee 
POR OrPOROrFORORORO 
erorercrorororor 
Keubieseecosesese 
Jicenmosunooens 
KK KKK KK KOK OKO OKO 
26 26 26 HEHEHE IH IC 
Beoeeteceeceaons! 
eceoceoceooocoseaco 
22020 cG0G00000e00 


—«~C0 
0 
o 
1 
1 
1 
1 

0. 
0 
0 
0 
1 
1 
- 


HR ee M Re HOOD OOOO O 


| << 9 9K EK KKK KKK KEK OK 


Bit 0 is always 0. _ , 
Bits 1 through 4 gotect the line group “(16 Lees. Binary "0010" selects the first 


group of 16 lines on a CLAB.or LAB board (corresponds to the first CSP on the board); 


binary '0100' selects the second group of 16 lines (corresponds to the second group 
of 16 lines if only one scanner is. installed: on the board, or to the second CSP if 
the board is a LAB type B). 


Bits 5 enreuer 7 comprise the LAB address. 


Bits 8 through 11 comprise the command. See Notes 7, 8, and 9 for the commands that 


can be exercised. 
Bits 12 through 14 are always 0 in this application. 
Bit 15. is the I/0 bit; this bit is 0 for output and 1 for. Waoete 


To clear level 2 interrupt requests from the CSP to the emt use the broadcast 'Get 
Line ID" command; the corresponding TA format is X'3001' 


: NG: clear fave! i neeeeuck. aaa From. the CSP to. the wee use a Bees bd on of rae 
with a command of. binary '0100' . 


The RDV for tha selected adapter must, be enabled | prior to testing. 
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CCU Li AND L2 INTERRUPTS FROM ADAPTER SCOPING 


WARNING: to perform the following function on an CSP, reset it by touching board pin A2M05 
to ground. 


To scope the up and down levels of level 1 and level 2 interrupt requests from a CSP to 
the CCU, the following patterns may be used: 


RO140A00000 First request: enable RDV1. 


ROLIO2OFFFF Second request: ask CSP 1 to send a level 2 interrupt request. At this 
point, the interrupt request level 2 line should go to the up level. 


RO430010000 Third request (Get Line ID): pressing SEND should cause the interrupt 
request level 2 to be cleared; the line goes to the down level. 


R0110810000 Fourth request: ask CSP 1 to send a level 1 interrupt request. At this 
point, the interrupt request level 1 line should go to the up level. 


RO0410410000 Fifth request (Get Error Status): pressing SEND should cause the interrupt 
request level 1 to be cleared; the line goes to the down level. 


PIO Scoping, Channel Adapters 


CHANNEL ADAPTER TA FORMAT 


WARNING the ENBL/DSBL switches on the control panel must all be set to DSBL. 


Note: The redrive for a channel adapter must be enabled before a PIO routine can address 
or be run for that channel adapter. For the 3725 Model 2, only CA1, CA2 CA3, and CA4% can 
be installed, and no TPS feature is available. Therefore, the Enbl/Dsbl switches can be 
used only for interface A. 


The CA TA has the following format: 


Notes: 

1. Bit 0 ts always 0. 

2. Bits 1 through 4 are always binary '0001' to select the channel adapters. 

3. Bits 5 through 7 are always 0. 

4. 'xxxx' is the CA register that is to be read or written. For a channel selection, 
*xxxx’ is '0111"' (Csee page 12-020 onward) for channel adapter register bit 
descriptions. 

5. Bits 12 through 14 are always 0. 

6. Bit 15 is the I70 bit; this bit is 0 for output COut X'x") and 1 for input (In X'x'"). 


7. The CA is selected by an Out X'7*" command with the address contained in TD as 
follows: 


X'2000' 
X'2200!' 


X'2400' 
X'2600' 
X'2800' 
X'2A00' 


This selection must be performed before any other register access. 


8. The redrive for the tested channel adapter must be enabled before selecting the chan- 


nel adapter. 


To perform an Out X'x" or an In X'x' after the channel has been selected, use the TA value 
given above. The local storage and register contents are then given by the TD value. 


Data loaded into CA registers may be checked using CCU function 10 (ten). 


Note: Do not forget to restart the CCU before leaving the CCU function. 


CHANNEL ADAPTER SCOPING 


To write a data pattern of X'FFFF" into local store X'4" (Out X'4') of a channel adapter 
ace then Sls it back, the following patterns may be used (this example is for channel 
adapter 1): 


RO0140A00000 First request: enable RDV1. 

RO0108702000 Second request: select channel adapter 1. 

RO1O0840FFFF Third request: write X'FFFF" into local store X'4!' of CAI. 
R0208410000 Fourth request: loop on In X‘'4". 


PCY LEVEL 3 INTERRUPT FOR A GIVEN CHANNEL ADAPTER SCOPING 


To set up a PCI level 3 interrupt on channel adapter 1 for scoping, the following patterns 
may be used: 


RO140A00000 First request: enable RDV1. 

RO0108702100 Second request: select and reset channel adapter 1. 

RO0108702000 Third request: select channel adapter 1. 

R0208700040 Fourth request: Set the PCI at level 3 for channel adapter 1 and loop until 


an error 1s found. 


Chapter 11. IOC Bus and Redrive 11-809 


PIO Scoping, Error Reporting 


ERROR REPORTING 


The following RAC-ERC codes are displayed when an error is found by the scop- 
ing routine: 


Meaning 


This is an ABEND. A Level 1, 2, or 3 interrupt occurred, but 
the cause cannot be identified. 


Action: Retry or run CCU diagnostics. 


A Level 2 interrupt occurred and has been identified. However 
this level 2 interrupt cannot be reset. 


Action: Terminate the routine and retry. 


| Error occurred on a PIO for a single request execution 
COption 1). | | 


Action: Compare the eneor bits with the error field 
in the table at right. Type G to continue. 


Error occurred ona PIO with loop requested. 


Action: Compare the error bits with the error field 
in the table at right. Type G to continue. 


this level 1 interrupt cannot be reset. 


Action: Terminate the routine and retry. 


A Level 1 interrupt occurred and has been identified. However]. 


REGISTER IN X'"76" 
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When an error occurs with RAC = 675 and ERC = 7FFO/7FF1, the error bit field 
displayed 1S the contents of In X'76'. This register latches the error condi- 
tions found during PIO execution. The following combinations may occur: 


Error field 


X'0400' 
X'0800' 
X'1800' 
X'2800' 
X*'4800" 
X'5800' 
X'6800! 
X'F800' 


Where: 


Data bus bits 
EOC 

IRR 

M 

VB 

VH 


Suspected I0C Linex 


Meaning 


bus bits TOC Bus parity check 
I/0 tag is off 

I70 tag raised on a new IOQH 

No response to TA 

VH did not fall after TD dropped 
No response to TD for PIO read 

No response to TD for PIO read 
I/70 tag is off, VH must rise CPIO 
end after a data exchange) 


VH, EOC 


VH, EOC, VB, M 
VH, EOC, VB, M 


bytes 0 and 1, bits 0 through 7 and parity 
end of chain 

interrupt request removed 

modifier 

valid byte 

valid halfword 


PIO Scoping TRAs 


TRA TA FORMAT 


The redrive for a TRA must be enabled before a PIO routine can address or be run for that 
TRA. 


In addition, RDV-4 must be enabled before RDVs 5 through 9 can be addressed. 


The CSP TA has the following format: 


0o1G G G GHt_tL tL ttx x xX x4toa 0 oO |I70 
| Group Address | LAB | Command | | 
0 1 4 5 7 8 ll 12 14 #15 


Group Command Bits 12-14 
Address : 


X 
X 
X 
X 
X 
Xx 


Bit 0 is always 0. 


Bits 1-4 select the Group Address. Binary "1001" selects the token-ring subsystem. 
The specific TRM is selected by the LAB address bits. 


Bits 5 through 7 comprise the LAB address. 


Bits 8 through 11 comprise the command. See Notes 7, 8, 9, and page 11-040 for the 
commands that can be exercised. 


Bits 12-14: 
Bit 12 determines MOSS or CCU. 1 = MOSS IOH O = CCU IOH 
Bit 13 determines TRM or TIC. 1 = TRM O = TIC 
Bit 14 is always 0 for this application. 


Bit 15 is the I/0 bit; this bit is 0 for output and 1 for input. 


To clear level 2 interrupt requests from the TRA to the CCU, use the broadcast 'get 
line ID" command; the corresponding TA format is X*3001". 


To clear level 1 interrupt requests from the TRA to the CCU, use a read type of PIO 
with a command of binary '1101' (Get line ID Error Status). 


The RDV for the selected adapter must be enabled prior to testing. 


TRM CARD SCOPING (VIA BOARD RDV-3) 


R0140A40000 
RO014A150000 


ROI4A34FFFF 
RO24A350000 


RO34A350000 


This example allows scoping of the IOC Bus, via redrive 3> to the TRM in Adapter position 


First request: enable Redrive 3. 


Second request: Get TRM control registar to allow communication with the 
TRM. 


Third request: Write FFFF (all bits) into the LID base register. 


Fourth request: Loop until error is found. Read back data from LID base 
register. 


or — 


Fourth request: Loop indefinitely, do not stop on error. Read back data 
from LID base register. 
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PIO Timings 


READ TIMING 


WRITE TIMING 


I0C Bus Siqnal Scoping 


Scoping the signals of the IOC bus can be 
performed: 


° On the BUSTERM cards (see page 4-092 
for pin assignment) 


° On the CCU board at the IOC cable 


connector O1A-A2A3 (see page 4-080 for 
Pin assignment). 


200nsec Min. 


TT FT YT 


i 1_X a ’ 
DBO(9) : Addr 4 fi Data 
A : 
>} 
DB1(9) | Cmnd | | | Data — 
Notes : . 
PV < -— 1.@ Indicates the checking of that signal level before proceeding. 


11-812 


2. These diagrams shown in positive logic. Actual logic levels are active when negative. 


200 nsec Min. 


| 7 TET 


Cycle Steal Timing 


CSR 


VH 7 a 
Sa : es ama’ gaa 
na “i sia ale 


RD Op ee- 
| 
CSG | | 
TD y  omin,. | 
| (Note 4) 
re vom WRT \ RD WRT RD WRT Data 256 RD 
Data 1 Data 1 : Data 2 Data 2 . | Data 128 
DB1(9) 1 ccw | | ECPR BCPR | | / 
EOC (Note 1) 
PV (Note 3) (Note 2) 
Js Setup Sequence | “ Data Sequence 
Notes : 


1. EOC in place of VH indicates last transfer. 


2. Parity valid active only for RD data and RD control 
data during setup sequence. 


3. The parity valid tag may be off, but the 
CCW always has good parity. 


4. The data exchange is always of a. single 
type only (read or write) during any 
given AIO operation. 


caiue ie due Bue.ene oars | 11-813 


1IOC Bus Adapter Interrupts 


Three interrupt levels 1, 2, and 3 are raised by the IOC bus adapters. The 
interrupts are placed on the I0C data bus by the adapter when the I/0 tag is 
inactive. 


Data Bus Byte 0 bit l 
Data Bus Byte 0 bit 5 
Data Bus Byte 1 bit 0 


L2 interrupt request to CCU 
Li interrupt request to CCU 
L3 interrupt request to CCU 


The interrupt requests are removed from the data bus by the RDV logic when the 
adapters activate the ‘interrupt request removed’ CIRR) tag. 


LEVEL 1 INTERRUPT REQUEST 


This level is raised by the IOC logic (DFL-5 card in the CCU), the CSPs and 
the CAs. The RDV does not raise a level 1 interrupt request. The interrupt 
request is displayed in CCU registers X'JE' and X'76' Csee page 10-230). The 
IOCI-L1 Summary bit in X'7E' indicates that there is an "IOC level 1 interrupt 
request' displayed in X'76". 


When a CSP raises a level 1 interrupt request, it is latched in the RDV and 
sent to the CCU. Polling the RDVs gives the address and error register of the 
first RDV on the daisy chain which raises the interrupt request. 


The CCU action for a CSP error is described on pages 13-330 and 13-331. 
The interrupt request for the CSP is reset by a Get Error instruction. 


To test the rise and fall of an interrupt request level 1 CA2U06 of the RDV?) 
to the CCU, use the PIO scoping routine MBO1 with option 04. This option also 
shows that the adapter is replying to a request coming from the CCU. See page 
11-808 for a sample procedure. 


INTERRUPT LEVEL 2 TEST 


Level 2 interrupt requests are initiated by the CSP microcode through the CSP 
external register X'05' bit 3, which enters the CSP and RDV autoselection 
mechanism. 


The CCU sends a Get Line ID broadcast read command to get the CSP address. 
The interrupt condition XR05 bit is reset by the microcode. 


To test the rise and fall of interrupt request level 2 CA2J02 of RDV) to the 
CCU, use the PIO scoping routine MBOL with option 04. This option also shows 
that the adapter is replying to a request coming from the CCU. See page 
11-808 for a sample procedure. 
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LEVEL 3 INTERRUPT REQUEST 


A level 3 interrupt request is initiated by the CA and is sent to the CA auto- 
selection mechanism. 


The CCU must send an Out X'7' instruction to enable the autoselect mechanism 
and an In X'F" instruction to get the CA address. The interrupt request is 
reset by an Out X'7!' instruction. See page 11-809 for a sample procedure. 


SCANNER INTERRUPT REQUEST TO THE MOSS 


Each scanner can interrupt the MOSS on level 4 by setting bit 0 of XRO5 in the 
CSP. This interrupt is dotted for all the scanners on the IOC bus and goes to 
the MCC in the MOSS via the CCU board. The signal routing is as follows: 


CSP-2} RDV {CCU O1A-A2 {MOSS OLA-Al 


Connectors*| Connector Moc 


~Interrupt to MOSS B10 [A2U09 
~Scanner Interrupt to MOSS A2ZY30{/A3B10 V2C02 V6A02 V2B07 


¥ Not scopable 


If permanent scanner interrupt at level 4 to the MOSS is suspected, it may be 
checked by using the signal routing diagrams in the cable charts starting on 
page 4-080 and the pin/net list (YZ pages). Missing interrupts from a given 
scanner are checked by diagnostics JA and the TSS diagnostics. If the level 4 
interrupt to the MOSS does not occur, the MOSS DCM displays RAC 033. 
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Bit 7: CA% 


Enabled 
Enabled 


Address Active 


Mode 

Interface 
Interface 
Interface 
Interface 
Interface 
Interface 
Interface 
Interface 


Enabled 
Enabled 
Enabled 
Enabled 
Enabled 
Enabled 
Enabled 
Enabled 


7" (Channel Adapter Control) 
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Introduction 


The 3725 channel adapter (CA) allows the 3725 Communi- 
cation Controller to be attached to the selector, block 
multiplex, or byte multiplex channels of one or more host 
processors (for example, IBM System/370 or IBM 3030, 4300, 
or 3081 Processors). 


3725/3726 


As shown in the following figure, up to six channel adapt- 
ers may be installed in a 3725. In addition, CA#1 through 
CA#4 may have a two-processor switch (TPS) installed. The 
TPS allows a single channel adapter to connect to two 
separate host channels or to two channels of a single 
host. 

The following restrictions apply to TPS installation: 


1. If CA#5 is installed, CA#4 cannot have a TPS. 
2. If CA#6 is installed, CA#3 cannot have a TPS. 


CLAB-1 01A-A3 Board 


CADR-1A 


CADR-1B 


TPS-1 


CLAB-2 01B-A1 Board 


CADR-2A 


CADR-2B 


TPS-2 


CAB 02C-A1 Board 
CADR-3A 
Ht 


| CADR-4A 
_ CADR-4B 
TPS-4 


Mutually 
Exclusive 


CADR-6A 


3725 MODEL 2 


For the Model 2, up to four channel adapters may be 
installed and the TPS feature is not available. 


C2LB 01A-A3 Board 


CADR-1A | 


r CADR-2A | 


01B-A2 Board 


C2LB2 


CADR-3A 


i: CADR-4A — CA4 


CARD DESCRIPTIONS 


Fach channel adapter contains four logic cards with a 
fifth card added for a TPS. The logic cards are defined 
below. 


Channel-to-CCU Interconnection (CCIN) Card 


Pn Ea FE I nn nan ne na ne emecsanmmunnamaazanemasszanasa cme menanaammaneaasememameseaeneatmaatataetine aint aa ates a aaa 


This card contains logic that enables the channel adapter 
to communicate with the CCU via the IOC bus through a 
redrive card. The CCIN card interacts with the CHIN card 
to pass channel data, status, and sense information. to or 
from the CCU. 


Channel Interface (CHIN) Card 


a A AR nnn nn ee eccrine oman enue tute ymuaecheramnmasenestaatenenemmmmmssensasemennsinanemmesamesmmoansmacmmamaaaasasaaaaeaaaae 


This card contains timing, tag controls, and data buffer- 
ing logic that enables the CADR card to communicate over 
the channel interface. 


Channel Adapter Driver Receiver (CADR) Card 


This card contains channel interface driver and receiver 
logic. | 


Card Vendor Transistor Logic 


This card contains supplemental CCIN, CHIN, and CADR 
timing, and control logic. 


SOCKET LOCATION 


3725/3726 


The card socket locations for each channel adapter are 
shown in the following table. 


Card Name| CA#1 CAR2 CARS | CARS CARS CA #6 
O1A-A3}]01B-A1|02C-A1|02C-A1/02C-Al1|02C-Al 


U2 E2 T2 N2 J2 E2 


V2 F2 U2 P2 Ke F2 
T2 D2 32 M2 He D2 
X2 B2 W2 R2 L2 G2 


NZA 


3725 Model 2 


The card socket locations for each channel adapter are 
shown tn the following table. 


Card Name] CA#] CA#H2 CA#3 CARS 
OLA-A5]01A-A3|01B-A2|01B-A2 
|; Ue 


R2 |; €E2 H2 


V2 S2 F2 J2 
T2 Q2 D2 G2 


X2 W2 


HOST UNIT CONTROL WORD CUCW) DEFINITION 


The host system UCW requirements for the controller vary 
according to type of control program and features. The 
UCW requirements are determined as follows: 

° One UCW is required for each unique NSC address. 


@ An additional UCW is required for each emulated 
subchannel address. For example: 


- A controller with EP and two emulation subchannels 
(ESCs) needs three UCWs. 


= A controller running PEP with two ESCs needs three 
UCWs. 


e All UCWs must be unshared and unfolded. 
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Channel Adapter Operating Environment 


As shown on the following figure, the channel adapter is 
used by the 3725 control program CNCP or EP) to communi- 
cate with an application program in the hosts) through 
various telecommunication access methods. 


Physically, a channel interface data and control bus 
attaches the channel adapter to the host channels, and an 
I0C bus attaches the channel adapter to the CCU. 


MODES OF OPERATION 


in either native subchannel 
The CA 


The channel adapter can run 
(NSC) mode or in emulation subchannel CESC) mode. 
operates in the following modes: 


° NSC with NCP 
° ESC with EP 
° Both simultaneously with PEP 


Note: With EP, the NSC is used for loading and dumping. 


NSC Mode 


The NSC mode is supported for all types of host channels 
(byte multiplex, selector, or block multiplex), and allows 
the servicing of any number of lines up to 256 using only 
one host subchannel address. The line address decoding is 
handled entirely by NCP. 


Note: Initial program load CIPL) must always be done in 
NSC mode. 


ESC Mode 


The ESC mode is supported for byte multiplex channels 
only, and allows the controller to emulate the 2701 Data 
Adapter Unit, 2703 Transmission Control, and 2/04 Trans~ 
mission Control using existing host programs and subchan- 
nel addresses. This mode requires the emulation program 
(EP) in the 3725, and a separate subchannel address for 
each line. 


Host A 
Application | OS/VS 
Program or 
DOS/VS 
Control 
CIcs Program 


Application 
Program 


Application 


Program 


Host B 


Application 
Program 


NSC Mcde 


ESC Mode 


Selector 
Byte 


Block 
Multiplex 
Channels 


Byte 
Multiplex 
Channels 


Access 
Method | 


VTAM 
TCAM 


1/0 
Supervisor 


1 NSC 
address 


1 NSC 
address 


255 ESC 
addresses 


12-010 


3725/3726 Nuiintesanee Information Manual 


Channel 

Adapters 
Byte 
Block Multiplex 
a CAI CSS 
Selector Channel 

lOC Bus 10 
CAS C CCU MIOC | 
MIOC Bus 

Byte | 
Block Multiplex (to MOSS) 


or 
Selector Channel 


IOC Bus 
Tas he RED 
foe coc NE alk 


to terminals 


lines E 


2) 
> 
R) 


Byte 
Block Multiplex 


or 
Selector Channel | 


3725 
with NSC 


3725 
with EP 


Data Transfer Methods(Part 1 of 2) 


Two methods are used to transfer data between the channel 
adapter and the host channel: 


e Program-initiated operation (PIO) 


° Adapter-initiated operation (CAIQ) 


CONTROLLING THE CHANNEL ADAPTER 


The channel adapter is controlled by instructions issued 
by the control program. These instructions are of two 
types only: adapter input/output CIOH) and adapter 
input/output immediate CIOHI). They examine or set the 
channel adapter registers, load or read buffers, and 
initiate cycle stealing. 


Note: Throughout this chapter, the channel IOH and IOHI 
instructions are referred to as input register X'N* and 
output register X'N’. 


CHANNEL ADAPTER STATES 


The channel adapter may be in one of the following states: 


Ready State 


In the ready state, the channel adapter accepts instruc- 
tions, but it is not in one of the three active states 
Cinitial selection, data transfer, or status transfer). 


Initial Selection State 


The channel adapter enters the initial selection state 
when an tnitial selection is started by the host proces- 
sor. The channel adapter continuously monitors its chan- 
nel interface for one of its assigned addresses. When it 
detects one of these addresses, the channel adapter enters 
the initial selection state, and proceeds with the opera- 
tion. 


Data Transfer State 


The channel adapter enters the data transfer state when 
the control program initiates a data transfer sequence. 
Data 1s transferred across the interface from the host 
channel to the channel adapter, or from the channel adap- 
ter to the host, by hardware. 


Status Transfer State 


The channel adapter enters the status transfer state when 
the control program initiates a status transfer sequence. 


Disabled State 


The channel adapter 1s in disabled state when it does not 
reply to selection signals coming from the host. 


CHANNEL ADAPTER DEVICE ADDRESSES 


Channel adapter device addresses are required on two sepa- 
rate occasions: 


1. At initial selection, the channel adapter must be 
able to recognize itsS own address and respond to it. 


2. After raising ‘request in', the channel adapter must 
present a valid device address to the channel before 
it can transfer data or status information. 


CHANNEL ADAPTER INTERRUPT REQUESTS 


The CCU is an interrupt-driven processor, and almost all 
processing for the channel adapter is done in response to 
channel adapter interrupts. The channel adapter can raise 
interrupt requests at level 1 and at level 3 


Level 1 


Level 1 interrupt requests are caused by check or error 
conditions. 


Level 3 


Level 3 interrupt requests are caused by two different 
conditions: 


1. Initial selection interrupt requests are raised when 
the channel adapter receives an address and a command 
across the channel interface. 


2. Data/status interrupt requests are raised when the 
channel adapter requires data or status service. 


ACCESSING CHANNEL ADAPTER REGISTERS 


The channel adapter registers are accessed by one of the 
following methods: 


® By the operator selecting the channel adapter status 
when using the CCU function, as described in the 3725. 
PD Guide and Extended Services or 


° By the input/output instruction CIOH), as described 
below | 


° By the input/output immediate instruction CIOHI), as 


described below 


The CCU IOH/IOHI instructions are used to transfer the 
contents of one of the general registers to a selected 


channel adapter register, or conversely. 
a description of the two instructions. 


INPUT/OUTPUT CIOH) 


The following is 


This halfword instruction transfers the contents of the 
register specified by Rl to the channel adapter, or places 
information coming from the channel adapter into the 
register specified by R1. The channel adapter register, 
and the direction of data movement, are specified by the 


contents of R2. 

IOH halfword instruction: 
0 1 3 4 5 7 8 15 
0 R2 0 R1 010109000 


Register R2 


Register R2: 
01 3 4 5 7 8 11 12 14 15 


lo 0001000xxxx 000 x 
Te ge ee ee eee el 


Bit 4=1 indicates a channel adapter IOH. 


Bits 8-11 indicate the channel adapter register to be 


used, as follows: 


IBitsl Reo i Register Function | 


[8-11/No. | | 


O0000/X'O'| Initial selection control/ 
reset tnitial selection 
[OoOL(X"1" [Initial selection address 
| and command 
00101X'2'|Data/status control 
11[X"3"]ESC address and status byte 
00/X'4¢'|Data buffer 
01;X'5'|Data buffer 
10/X"'6"|NSC status control 
11|X'"7"|Channel adapter condition/ 
| control 
11/X"B" {ESC test I/0 address and 
| status 
X'C' [Cycle steal mode control 
X'D'|* Channel adapter level 1 
| interrupt check 
X'E'|* Channel adapter level 1 
Interrupt requests 

X'F'[*% Channel adapter level 3 

| interrupt requests 


comma oe - -— aooooe 


O11 
100 
101 
110 
111 
O11 
100 
101 
101 
111 


0 
0 
0 
1 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


* Input register only 


Bit 15 indicates input or output: 
1 = input 
0 = output 
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Data Transfer Methods (Part 2 of 2) 


INPUT/OUTPUT IMMEDIATE CIOHTI) 


This fullword instruction transfers the contents of the 
register specified by R to the channel adapter, or places 
information coming from the channel adapter into the © 
register specified by R. The channel adapter register and 
the direction of data movement are both specified by the 
contents of the second halfword. | 


First halfword of IOQHI: 
0 4 5 7 8 1112 1415 


lo 0000 R Oo111 0000 | 
Le | 3 


Second halfword of IQHI: 
0 — G&S 7 8 11. 12 14 15 


lo 0 001 000 000x | 
| | 


Bit 4¢=1 indicates a channel etic ter IOHI. 


Bits 8-11 indicate the channel adapter register to be used 
(refer to IOH description for bit definition). 


Bit 15 indicates input or output 
1 = input 


0 = output 


CA BROADCAST COMMANDS 


IOH CA commands Input X'7", X'E', and X’F* and Output X'7? 
are recognized and executed by every CA on the IOC bus, 
Whether selected or not. These commands are called 
"broadcast commands". As each CA executes the broadcast 
command, the ‘common valid feed auto’ line is activated. 
Since this line is DOT-ANDed, the line goes active only 
when a CAs have executed and responded to the broadcast 
command. 


During the IOH CA commands Input X'7* and X'E', the CAs 
DOT-OR bits onto the I0C data bus. The parity bit is not 
generated. The parity valid (PV) tag is not raised 
because parity may be bad. The ‘common valid feed auto’ 
line signals that all bits have been placed on the IOC 
bus, and the selected CA validates the data to the CCU. 


Local Store and Register (Part 1 of 3) 


The channel adapter contains a number of registers that 
are accessible via IOH/IOHI instructions, or by selecting 
the channel adapter status when using the CCU functions. 


The following table lists these registers. 


[Input] output | Register Function | 


X*Q° 
| X"O’ 
xray x1 
| MVat 1) x2" 
XrS' t XS! 
| xr4ar] xr4r 
| X°Seh x5 
X'6"| X"6" 
| xr7"| 
| l xXx'7* 
| X"B'| X"B’ 
tx? Ce |) eC! 
| x'D*| 
| x'e"| 
| X'Fr| 
Input X'0" 


WA UID GN Ft © 


Output XO": 


Initial selection interrupt 
Interface disconnect 

Selective reset 

Channel bus out check 
Emulation subchannel operation 
Stacked initial status 

Status byte cleared 

System reset 


Initial selection control 
[Reset initial selection 
}Initial selection address and command 
I\Data/status control 
}ESC address and status byte 
IData buffer 
|]Data buffer 
INSC status/control 
[Channel adapter condition 
|Channel adapter control 
[ESC test I/0 address and status 
|Cycle steal mode control 
ICA level 1 interrupt check 
ICA level 1 interrupt requests 
ICA level 3 interrupt requests 


Initial Selection Control 


SALUD GIN RO 


This command resets all the initial selection 


hardware latches as well as the initial selection inter- 
rupt request on level 3. Register bit settings are not 
relevant. 


For Reset System Reset, output X'7’ with byte 1, bit 3=1 


1s used. 


Input X'1!' 


0 
1 
2 
3 
4 
5 
6 
7 


Address 


Initial Selection Address and Command 


command 
command 
command 
command 
command 
command 
command 
command 


NA UIE GNF © 
NAUIORGAN RO 


IO UTE AN © 


en] 
NAURUAN RO | = 
rt 
oo 
tt 


NAURSWN FRO 


Output X'1' 


(Diagnostic Control Purposes Only). 


0 
1 
2 
3 
4 
5 
6 
7 


Input X'2!' 


Output X'2'" : Data/Status Control 


Input and Output X'3!° 


td 
< 
tt 
0 
fw | 


Address 
Address 
Address 
Address 
Address 
Address 
Address 
Address 


NAULWN FO 


Outbound data transfer sequence 
Inbound data transfer sequence 
Status transfer sequence 

= 1 


Emulation Subchannel 
Channel end presented 


Channel stop/interface disconnect 
Suppress out monitor interrupt 
Program requested interrupt 


Set/reset 
sequence 
Set/reset 
sequence 


Set/reset status transfer 


sequence 


Set/reset ESC operation 


Set/reset PIO mode 


Reset initial selection 
Reset data/status interrupt 


CNot used) 


Address 
Address 


Address 
Address 
Address 
Address 
Address 
Address 


Data/Status Control 


oe) 
ate 
rt 


NAURWN FO 


NOUR UN RS 


Initial Selection Address and Command 


command 
command 
command 
command 
command 
command 
command 
command 


Channel bus out check 
Selective reset 

Suppress out 

Stacked ending status 
Priority outbound service 
) 


¥--Residual byte count 
) 


Set monitor for circle B 
(Not used) 
Set monitor for 2848 ETX 


Set suppressible status 
Priority outbound service 
) 


}--Request byte count 
) 


ESC Address and Status Byte 


Attention 

Status modifier 
Control unit end 
Busy 

Channel end 
Device end 

Unit check 

Unit exception 
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Local Store and Register Contents (Part | 2 of 3) 


Input and Output X'4" : Data Buffer 


CA5 enabled interface 
CNot used) interface 


buffer 
buffer 
buffer 
buffer 
buffer 
buffer 
buffer 
buffer 


buffer 
buffer 
buffer 
buffer 
buffer 
buffer 
buffer 
buffer 


CA6 enabled interface 
CNot used) interface 
CNot used) | interface 
NSC address active 7 interface 
PIO mode interface 
CNot used) interface 


WO UIE ANY & © 
SAU RWWA HO 


Enable autoselection Set suppress out monitor 
Disable autoselection Set pgm requested interrupt 
Select CA addressed by bits 4-6 Reset CA interrupt level 1 
| checks 
Execute output on CA addressed Reset system reset/ 
by bits 4-6 NSC address active 
Set allow channel interface 
) enable CA and B) 
¥--Channel adapter address Set ESC operational 
bits 0-2 
) Set ESC command free | 
Channel adapter reset Set allow channel interface 
disable (A and B) 


buffer 
buffer 
buffer | 
buffer 
buffer 
buffer 
. buffer 
buffer 


| Input and Output X*B*® : ESC Test I70 Address and Status 
| CA switched to interface B | : Attention 

CA switched to interface A | 9C: Status modifier 
(Not used) | | C: Control unit end 
(Not used) : Busy | 
(Not used) | : Channel end 

(Not used) : Device end 


TIO: Attention 
(Not used) 7 | NSC: Unit check : 


Status modifier 


| (Not used) | a = Cc: Unit exception co unit end 
| - | : _ | 7 | | : 1 | Channel end 
Output X'6"’ : NSC Status/Control . | a | : | : 1 : Device end 


Unit check 
Unit exception 


CS CS 
Set force A busy | Set NSC: Attention. 

Set force B busy Set NSC: Status modifier 
Force error | Set NSC: Control unit end 
Diagnostic storage mode Set NSC: Busy 

CNot used) Set NSC: Channel end 
Check the checkers Set NSC: Device end 

A/B data buffer diagnostic mode Unit check. 
Reset to neutral state Set NSC: Unit exception 


DLE temporary latch 

USASCII monitor control latch 
EBCDIC monitor control latch 
(Not used) a 

(Not used) 

CNot used) 

CNot used) 


NAUEPAN RO 


IWAUARWHNRO 


-~-Residual byte count 


IA U EWA Re © 
ed ed ed ew ed Ww We OS 


0 
| 1 
2 
| 3 
4G 
5 
6 
7 


Local Store and Register Contents (Part 3 of 3) 


Output x"Cc! : Cycle steal Mode Control 


SYN monitor control latch 
DLE remember control latch 
USASCII monitor control latch 


Hardware Status 


CNot used) 
Status modifier 
Control unit end 
Busy 


Channel end 
CNot used) 
Unit check 
(Not used) 


EBCDIC monitor control latch 
CNot used) 
(Not used) 
(Not used) 
CNot used) 


--Request byte count 


re 

i 1 
> 

| 3 
4 
5 

- 6 
7 


NWAUDPWN FO 
Ned es es a es 


Input X'D* : Channel Adapter Level 1 Interrupt Check 


(Not used) 

(Not used) 

CNot used) 

(Not used) 

CNot used) 

CA=0 

CNot used) 

CNot used) 

Read/write 

CNot used) 

a used) 

2 Cycle steal register address cabled 
) at board level during manufacturing 


) 
(Not used) 


IOC bus parity error 
Internal bus parity error 
CCIN card check 


Output exception check 

PIO halt remember latch 

Cycle steal halt remember 
latch 

Bus in check interface A 

Ground fault error 

Bus in check interface B 

CADR card check interface A 

CADR card check interface B 


CNot used) 

CHIN card check 

Address compare error 

Initiate service latch ungated 
(Not used) 


wd OF OT Ol Mr @ 


Input X"E* =: Channel Adapter Level 1 Interrupt Requests 


CA5 L1 interrupt request CA1 L1 interrupt request 
CNot used) CNot used) : 

CA6 L1 interrupt request CA2 Ll interrupt request 
Any CA L1 interrupt request (Not used) 

) | | CAS LI interrupt request 
J--Channel adapter address | CNot used) 

> bits 0-2 | CA& Ll interrupt request 
CNot used) 3 CNot used) 


NAUD GN © 


Input X'F® : Channel Adapter Level 3 Interrupt Requests 


CNot used) 

TPS installed 

Selected CA initial selection L3 
interrupt request 

Selected CA data/status L3 
tnterrupt request 


)--Channel adapter address 
») bits 0-2 
CNot used) 


SAUTE OH Nr ECO 
; ION UT is NM = 2 
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Registers X’O’ and X’1’ 
INPUT X'O8 CINITIAL SELECTION CONTROL) 


The input X"0" register bits are set by the channel adap- 
ter hardware. They contain information that identifies 
the event that set the channel adapter initial selection 
level 3 interrupt. This type of interrupt request may be 
set by: ——- 


° The completion of an initial selection sequence 


° The detection of a system reset sequence 


During a normal initial selection sequence, the initial 
selection interrupt bit (byte 0, bit 0) is set. The 
remaining bits give supplementary information, or indicate 
certain reset and error conditions. The bits of this 
register have the following meaning: 


[aytelBit! Meaning 


0 0 {Initial selection interrupt 
lInterface disconnect | 
lSelective reset | 
{Channel bus out check 

fEmulation subchannel cperation | 
iStacked initial status 

iStatus byte cleared | 
iSystem reset | 


1 0-7 | CNot used) 


~~ ON UTES GARD 


Byte 0, Bit 0: Initial Selection Interrupt 


This bit, when on, indicates that normal initial selection 
sequence has occurred. The I/0 device address and the [/0 
command byte may be determined by an input X'1'. If this 
bit is on, indicating a normal initial selection sequence, 
all other bits of this register should be off, with the 
possible exception of the ESC selection bit (byte 0, bit 
4). 


If byte 0, bit 0 is off, it indicates that the interrupt 
request was due to the detection of an unusual condition 
as defined by the remaining bits of the register. 


Byte 0, Bit 1: Interface Disconnect 


This bit, when on, indicates that the channel adapter 
level 3 interrupt request was caused by the detection of 
an interface disconnect sequence Chalt I/0) during initial 
selection. The addressed subchannel can be determined via 
an input X'L'. 


Byte 0, Bit 2: Selective Reset 


This bit, when on, indicates that the channel adapter 
level 3 interrupt request was caused by the detection of a 
selective reset sequence during initial selection. The 
addressed subchannel can be determined via an input X‘'i’. 


Byte 0, Bit 3: Channel Bus Out Check 


This bit, when on, indicates that the channel adapter 
level 3 interrupt request was caused by the detection of 
bad Ceven) parity on the I/0 channel interface bus out 
when the channel I/0 command byte was presented during 


initial selection. The addressed subchannel can be deter- 
mined via an input X'*1*, 


Byte 0, Bit 4: Emulation Subchannel Operation 


This bit, when on, indicates that the channel adapter 
tnittal selection address and command register (X'l1') 
contains an ESC address. 


If the bit is off, register Xr contains the NSC address. 


Byte 0, Bit 5: Stacked Initial Status 


This bit, when on, indicates that the channel adapter 
level 3 interrupt request was caused by the completion of 
an initial selection sequence in which the initial status 
byte presented to the channel has been stacked. The 


addressed subchannel and I/0 command can be determined by 
an tnput XL‘, | : 


The tnitial status byte stacked indication can occur in 
the following situations: 


ESC CBYTE 0, BIT 4 ON): The ESC status byte, prepared by 
the control Program for a given subchannel, was presented 
to the host in response to an ESC test I/0 command issued 
to the same subchannel. However, the status was stacked 
Cnot accepted) by the host. 


NSC (BYTE 0, BIT 4 OFF): The NSC status byte, prepared by 


the program, Was presented to the host during an initial 
selection sequence, but was stacked (not accepted) by the 
host. As a result, a channel adapter initial selection 
level 3 interrupt request is set. 


Byte 0, Bit 6: Status Byte Cleared 


The interpretation of this bit depcnda on th tat 
byte 0, bit 4. | 7 -* % ee eee 


NSC CBYTE 0, BIT 4 OFF): The NSC status byte, prepared by 
the program, has been transferred to the host during an 
initial selection sequence. Thus, the NSC status byte has 


been cleared, resulting in a channel adapter initial 


selection level 3 interrupt request. 


ESC CBYTE 0, BIT 4 ON): The channel adapter initial selec- 
tion level 3 interrupt request results from the completion 


of an initial selection sequence in which a Test I/0 to an 
ESC subchannel was serviced, and TIO status had previously 
been set up for that subchannel. The subchannel that was 

serviced, and the status that was presented, can be deter- 


mined by an input X"B?. 
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Byte 0, Bit 7: System Reset 


This bit, when on, indicates that a system reset sequence 
has occurred on the channel, causing the channel adapter 
to reset. All other bits obtained by an input X'0' are 
automatically zero. 


Note: Since a system reset may occur at any time, all 
indications of previous channel sequences that have not 
yet been serviced are lost. 


OUTPUT X'0" CRESET INITIAL SELECTION) 


An output X'O0'" resets all the initial selection hardware 
latches and also the channel adapter level 3 interrupt 
request resulting from an initial selection sequence. As 
this instruction performs a function, the bit settings of 
the register are not used. 


Note: An output X'0’ does not reset a system reset condi-~ 
tion, nor the resulting channel adapter level 3 interrupt 
request. 


INPUT X"1" CINITIAL SELECTION ADDRESS AND COMMAND) 


The input X'1’" bits are set by the channel adapter hard- 
ware with the address and the command received from the 
channel. 


The bits of the register have the following meaning: 


[BytelBits| Meaning | 


0 0-7 Address byte bits 0-7 


1 0-7 I/0 command byte bits 0-7 


OUTPUT X*1" CINITIAL SELECTION ADDRESS AND COMMAND) 


An output X'1" allows the program to set register X'1" 
with an initial selection address and command for diagnos- 
tic purposes only. 


Register X’2’(Part 1 of 3) 


INPUT X'2* CDATA/STATUS CONTROL) 


The Input X'2' register is used to identify the event(s) 
that caused a channel adapter data/status level 3 inter- 
rupt. 


Note: If a system reset sequence occurs before an input 
X'2', the bits that define the cause of the interrupt 
request, and the interrupt itself, are reset. 


The bits of this register have the following meaning: 


Outbound data transfer sequence 

| Inbound data transfer sequence 

lStatus transfer sequence 

l|Emulation subchannel = 1 | 

|Channel end presented 

|Channel stop/interface discon— 

1 nect 

[Suppress out monitor interrupt 
[Program requested interrupt | 

1 Channel bus out check 

ISelective reset 

|Suppress out 

[Stacked ending status 

[Priority outbound service 

[Residual byte count 

|Residual byte count 

lResidual byte count 


0 
| 
2 
3 
4 
5 
6 
7 
0 
1 
2 
3 
4 
5 
6 
7 


Byte 0, Bit 0: Outbound Data Transfer Sequence 


This bit, when on, indicates that the channel adapter 
data/status level 3 interrupt was caused by the ending of 
an outbound (3725 to host) data transfer sequence. 

this bit is on, byte 0, bit 1 should be off. Ona block 
multiplex channel, byte 0, bit 2 may also be on if the 
block is the last data block. 


In PIO mode, byte 1, bits 5-7 indicate the residual byte 
count. : | 


ESC: If the transfer is over an emulator subchannel (byte 


0, bit 3 on), an input X'3' should be executed to deter- 
mine the address of the subchannel. 


Byte 0, Bit 1: Inbound Data Transfer Sequence 


This bit, when on, indicates that the channel adapter 
data/status level 3 interrupt was caused by the ending of 
an tnbound Chost to 3725) data transfer sequence. If this 
bit is on, byte 0, bits 0 and 2 should both be off. . 


In PIO mode, byte 1, bits 5-7 indicate the residual byte 
count. The data bytes transferred from the host processor 
may be obtained by executing Input X'4" and X'5!°., 


ESC: If the transfer is over an emulator subchannel (byte 
0, bit 3 on), an input X*'3" should be executed to deter- 
mine the address of the subchannel. | 


Byte 0, Bit 2: Status Transfer Sequence 


This bit, when on, indicates that the channel adapter 
data/status level 3 interrupt was caused by ending of a 
status transfer sequence. If this bit is on, byte 0, bits 
0 and 1 should both be off. 


ESC: If the transfer is over an emulator subchannel (byte 
0, bit 3 on), an input X*'3' should be executed to deter- 
mine the address of the subchannel over which the transfer 
occurred, and to obtain the status that was presented. 


Byte 0, Bit 3: Emulation Subchannel = 1 


ESC CBYTE 0, BIT 3 ON): The transfer sequence defined by 
byte 0, bits 0-2 was performed on the ESC subchannel using 
the ESC address, and the status in the case of a status 
transfer. Address and status are taken from the ESC 
address and status register (X'3"). 


NSC CBYTE 0, BIT 3 OFF): The transfer sequence defined by 
byte 0, bits 0-2 was performed on the native subchannel 
using the assigned hardware address. For a status trans- 
fer, the status was taken from the NSC status register 
CX'6"). 


Byte 0, Bit 4: Channel End Presented 


This bit applies only to a native subchannel working with 
a block multiplex or selector channel. For all other 
combinations, it is not used. 


Note: When this bit is on, byte 0, bit. 1, or byte 0, bits 
0 and 2 are also on. 


When the bit is on, it indicates that the hardware has 
presented, or has tried to present, a channel end status 
to the host during a data transfer. A level 3 interrupt 
request is set up at the same time. 


The hardware 'channel end' is presented when the CCU 
program sets up an outbound (3725 to host) data transfer 
sequence anda status transfer sequence at the same time 
Coutput X'2", byte 0, bits 0 and 2 both on), and the data 
transfer to the host occurs normally. 


The hardware ‘channel end’ is also presented during any 
data transfer sequence if the host issued a channel stop. 


Byte 0, Bit 5: Channel Stop/Interface Disconnect 


This bit, when on, indicates that during a data transfer | 
sequence, a channel stop or interface disconnect Chalt ; 
1/0) sequence has occurred. The CCU program cannot distin- 
guish between these. The transfer sequence is ended. The 
residual byte count is greater than zero, and indicates 
the number of bytes that were not transferred. 


The residual byte count is contained in register X'2', 
byte 1, bits 5-7 for PIO operations, and in register X'C!, 
byte 1, bits 0-7 for AIO operations. 


The bit, when on, may also indicate that an interface 
disconnection Chalt I/70) occurred during a status transfer 
sequence. 


Byte 0, Bit 6: Suppress Out Monitor Interrupt 


This bit, when on, indicates that the channel adapter 
data/status level 3 interrupt was set because the 'sup- 
press out’ tag line was found to be inactive. The program 
signals the channel adapter to monitor for the inactive 
condition of "suppress out’ by executing an output X'7' 
with the set suppress out monitor interrupt bit (byte 0, 
bit 0) set to l. 


Byte 0, Bit 7: Program Requested Interrupt 


This bit, when on, indicates that the channel adapter 
data/status level 3 interrupt was set because the program 
requested an interrupt at level 3 by executing an output 
X'7"' with byte 1, bit 1 set to 1. An output X'2’ should 
be executed to reset this bit and the resulting channel 
adapter data/status level 3 interrupt request. 


Byte 1, Bit 0: Channel Bus Out Check 


This bit, when on, indicates that during an inbound Chost 
to 3725) data transfer sequence, a bad (even) parity 
condition was detected on bus out during the transfer of a 
data byte. The transfer sequence is terminated. The byte 
that was transferred with bad parity may be located by 
examining the residual byte count. The residual byte 
count is contained in register X'2', byte 1, bits 5-7 for 
PIO operations, and in register X'C’, byte 1, bits 0-7 for 
AIO operations. 


Byte 1, Bit 1: Selective Reset © 


This bit, when on, indicates that a selective reset 
sequence occurred during the transfer. 


Byte 1, Bit 2: Suppress Out 


This bit, when on, indicates that the ‘suppress out’ tag 
line on the channel was active at the time that the input 
X'2'’ was executed. 


Byte 1, Bit 3: Stacked Ending Status 


This bit, when on, indicates that during a final status | 
transfer sequence, the status byte was not accepted by the 
channel, and was stacked. 


ESC: The status byte that was presented can be examined by 
executing an input X'3!. 
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Register X’2’ (Part 2 of 3) 


Byte 1, Bit 4: Priority Outbound Service 


This bit, when on, indicates to the autoselect mechanism 
that the channel adapter with the priority outbound level 
3 interrupt has the highest priority and will be selected 
with an input X'F". 


Byte 1, Bits 5-7: Residual Byte Count 


These bits apply only to PIO operations. They contain the 
residual byte count for an inbound or outbound data trans- 
fer sequence. The residual byte count is the number of 
bytes that were not successfully transferred. 


Note: For AIO operations, the residual byte count can be 
obtained by executing an tnput X'C?*. 


OUTPUT X*2" CDATA/STATUS CONTROL) 


Output X'2" jis used to control the operation of the chan- 
nel adapter. An output X'2' also resets the program 
requested interrupt and suppress out monitor bits. It 
should be issued only if a level 3 channel adapter initial 
selection interrupt has been set. 


The bits of the register have the following meaning: 


[BytelBit| Meaning | 


0 0 |[Set/reset outbound data 

| transfer sequence 

lSet/reset inbound data 

| transfer sequence 

ISet/reset status transfer 

| sequence 

|Set/reset ESC operation 
iSet/reset PIO mode 

[Reset initial selection inter— 


rupt 
lIReset data/status interrupt 
ICNot used) 


Set monitor for circle B 
| CNot used) 
l1Set monitor for 2848 ETX 
|Set suppressible status 
|Priority outbound service | 
|Request byte count 
|Request byte count 
|Request byte count | 
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Byte 0, Bit 0: Set/Reset Outbound Data Transfer Sequence 


This bit, when on, sets the outbound data transfer bit and 
causes the channel adapter to initiate an outbound (3725 
to host) data transfer sequence. 


If the bit is off, itt resets the channel adapter outbound 
data transfer sequence bit. 


NSC: If the transfer 1s over the native subchannel (Cbyte 
0, bit 3 off), it is initiated using the assigned NSC 
address. 


ESC: If the transfer is over an emulator subchannel (byte 
0, bit 3 on), it is initiated using the address contained 
in register X'3". 


Byte 0, Bit 1: Set/Reset Inbound Data Transfer Sequence 


This bit, when on, sets the inbound data transfer bit and 
causes the channel adapter to initiate an inbound Chost to 
3725) data transfer sequence. 


If this bit is off, it resets the channel adapter inbound 
data transfer sequence bit. 


In PIO mode, byte 1, bits 5-7 indicate the residual byte 
count. The data bytes transferred from the host may be 
obtained by executing input X'4'and input X'5*. 


ESC: If the transfer is over an emulator subchannel Cbyte 
0, bit 3 on), an input X'3* will indicate the address of 
the subchannel. 


Byte 0, Bit 2: Set/Reset Status Transfer Sequence 


This bit, when on, sets the status transfer bit and causes 
the CA to initiate a status transfer sequence. If the bit 
is off, the CA status transfer sequence bit is reset. 


NSC: If the transfer is over the native subchannel (byte 
0, bit 3-0) the transfer is initiated using the assigned 
NSC address and the NSC status byte (from register X'6'). 
The NSC status remains available until it is accepted by 
the channel. Byte 0, bits 0 and 2 may be on together; the 
CA hardware then presents a CE status to the channel. 


ESC: If the transfer is over an emulator subchannel (byte 
0, bit 3 ond, an input X'3'"' gives the address of the 
subchannel over which the transfer occurred and the status 
that was presented. When the status is presented to the 
channel, the ‘ESC TIO status available’ latch is reset. 


If the status is stacked, the ESC address and the status 
that was stacked are moved by hardware to the ESC TIO 
address and status byte register X'B' at the same time, 
the ESC TIO status available latch is set. When the 
status is presented to the channel, the 'ESC TIO status 
available’ latch is reset. If the status is stacked, the 
ESC address and the status that was stacked are moved by 
hardware to the ESC TIO address and status byte register 
CX'"B'). At the same time, the "ESC TIO status available! 
latch is set. | . | | | 
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Byte 0, Bit 3: Set/Reset ESC Operation 


ESC (BYTE 0, BIT 3 ON): The transfer sequence defined by 
byte 0, bits 0-2 is initiated on the ESC subchannel using 
the ESC address and the status, in the case of a status 
transfer. Address and status are taken from the ESC 
address and status register (X'3"). 


NSC CBYTE 0, BIT 3 OFF): The transfer sequence defined by 
byte 0, bits 0-2 is initiated on the native subchannel 
using the assigned hardware address. In the case of a 
status transfer, the status is taken from the NSC status 
register (X'6'). 


Byte 0, Bit 4: Set/Reset PIO Mode 


PIO MODE CBYTE 0, BIT 4 ON): The data transfer sequence 
defined by byte 0, bit 0 or 1 is executed in PIO mode with 
program intervention required every 4 bytes. The request 
byte count is taken from byte 1, bits 5-7 while byte l, 
bits 0 and 2 enable certain special control functions. 

The transfer byte count in register X'C' is not used for 
PIO operations. 


AIO MODE CBYTE 0, BIT 4 OFF): The data transfer sequence 
defined by byte 0, bit 0 or 1 is executed in AIO mode 
using the cycle steal mechanism. Byte 1, bits 5-7 are not 
used. The request byte count and the special control 
functions are taken from register X'C'. 


Byte 0, Bit 5: Reset Initial Selection Interrupt 


This bit, when on, causes the channel adapter to reset all 
the initial selection hardware latches and also the chan- 
nel adapter level 3 interrupt request resulting from an 
initial selection sequence. This bit does not reset a 
system reset condition, nor the resulting channel adapter 
level 3 interrupt request. 


Byte 0, Bit 6: Reset Data/Status Interrupt 


This bit, when on, causes the channel adapter to reset the 
Seana bits in the data/status control register Cinput 


@ Channel stop/interface disconnect (byte 0, bit 5) 

@ Channel bus out check (byte 1, bit 0) 

® Selective reset (byte 1, bit 1) 

@ Stacked ending status (byte 1, bit 3) 

The channel adapter data/status level 3 interrupt is also 
reset. In addition, if one of the transfer bits Cbyte 0, 
bits 0-2) is on, the channel adapter hardware also raises 


the "request in' channel interface tag line in order to 
inittiate the transfer sequence. 


Register X’2’(Part 3 of 3) 


Byte 1, Bit 0: Set Monitor for Circle B 


This bit turns on the monitoring for the circle B charac~ 


ter on inbound data transfer only. If the bit is off, the 


monitoring is reset. 


Byte 1, Bit 2: Set Monitor for 2848 ETX 


This bit turns on the monitoring for the 2848 "ETX® char- 
acter on inbound data transfer only. If the bit is off, 
the monitoring is reset. 


Byte 1, Bit 3: Set Suppressible Status 


This bit is set after a status has been stacked on the 
channel to inhibit a status transfer to the host as long 
as "suppress out’ is active. 


Byte 1, Bit 4: Priority Outbound Service 


This bit applies anly to outbound €3725 to host) opera- 
tions. When on, the bit forces an outbound data transfer 
sequence to the autoselection logic. 


When the priority outbound sequence is completed, the 
channel adapter with the priority outbound level 3 will 
have the highest selection priority. 


Byte 1, Bits 5-7: Request Byte Count 


These bits apply to PIO operations only. For AIO opera~ 
tion, they are ignored. They are used to indicate the 
number of bytes to be transferred to or from the host. A 
minimum of 4 bytes can be transferred at one time. 


Chapter 12. 


Channel Adapter 


12-032. 


a 5 3 
Registers X'3’,X'4’, X 5 
INPUT/OUTPUT X*3" CESC ADDRESS AND STATUS BYTE) 


Register X'3’" contains the following information: 


° When transferring data to or from the channel, byte 0 
contains the address to be used by the ESC. Byte 1 is 
not used. 


° When transferring status information to the channel, 
~ byte 0 contains the address to be used by the ESC. 
| Byte 1 contains the status. — 


An input/output X'3"' should be issued only if a level 3 
channel adapter data/status interrupt has been set, and 
prior to informing the channel adapter that an ESC 
data/status transfer is required. 


The bits of the register have the following meaning: 


Meaning 


0 {ESC: Attention 

| | 1 ESC: Status modifier 

| | 2 |ESC: Control unit end 
| 3 |ESC: Busy 

l | 4 |ESC: Channel end 

| | 5 JESC: Device end 

| | 6 JESC: Unit check 

| | 7 [ESC: Unit exception 


INPUT/OUTPUT X'4"AND X'5! (DATA BUFFER) 


Registers X'4" and X'5' hold data during data transfers in 
either direction between the channel adapter and the host 
channel. The way in which these registers are used 
depends on whether the ROrEetS are being loaded in PIO or 
AIO mode. 


The bits of the register have the following meaning: 


Register X'4" (Data Buffer Bytes l and 2, 
or 5 and 6). “2 . | 


Meaning 


Jo-7|Data buffer byte 2/6 bits 0-7 
Register X'5" (Data Buffer Bytes 3 and 4, 
or 7 and 8) 


Meaning 


0-7 {Data buffer byte 3/7 bits 0-7 


an | 0-7|Data buffer byte 478 bits 0-7 


Note: Bytes 5-8 are used for diagnostic purposes only 


Program-Initiated Operation (PIO) 


Note: To transfer data in PIO mode, bit 4 of register 
X'2' must be set to 1. 


Four single-byte buffers are used for data transfer, 2 
bytes (1 and 2) being contained in register X'4', and two 
bytes (3 and 4) in register X'5', 


INBOUND OPERATION: During an inbound operation Chost to 
3725: byte 0, bit 1 of register X'2' jis on), the four 
buffers are loaded by the channel adapter hardware. When 
the 4 bytes have been loaded, a data/status level 3 inter- 
rupt occurs. The data can then be accessed by using input 
X'4" and X'5". 


Notes: 


1. After power on, the buffers must be loaded via the 
output X'4" and X'5" commands to prevent parity 
errors when reading. : 


2. Before an input X'4&" and X'5", the residual byte 
count in register X'2' should be examined: 


Buffer byte lL eoneaine valid data if the residual 
count is less that the requested transfer count 
Cissue input X'"4')., 


Buffer byte 2 contains valid data if the residual 
count is at least 2 less than the requested transfer 
count (issue input x" 4") 


Buffer byte 3 eontaine valid data if the residual 
count is at least 3 less that the requested transfer 
count Cissue input X'4!" and X'5")., . 


Buffer byte 4 contains valid data only if the residu- 
al count is 0 and a 4-byte transfer was requested 
Cissue input X°'4'" and X'5'). 


OUTBOUND OPERATION: During an outbound operation (3725 to 
host), the four buffers are loaded by the program using 
the output X'4¢' and X'5" instructions. Byte 0, bit 0 in 
the data/status control register (X'2") must then be set 
to start the transfer. When the four data bytes have been 
transferred across the channel, the hardware causes a 
data/status level 3 interrupt to ask for four more bytes 
to be loaded into the buffers. 


Note: To ensure data integrity, the request Byte count 


contained in byte l, bits 5-7 of register X'2’' must be 
consistent with the number of data bytes loaded into the 
data buffers. 
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Adapter-Initiated Operation (AIO) 


In AIO mode, two 8-byte buffers are used alternately for 
data transfer. 


They are called the A and B data buffers. Loading and 
unloading the buffers is done entirely by hardware. 
Program intervention is never required during normal oper- 
ation. The two buffers are switched between the CCU and 
the channel adapter: 


e During a host write operation, one data buffer is 
loaded by tne channel adapter hardware while the other 
is emptied by the CA/CCU cycle steal mechanism. 


e During a host read operation, one data buffer is load- 
ed by the CA/CCU cycle steal mechanism while the other 
is emptied by the channel adapter hardware. 


The A or B data buffers can also be accessed without cycle 
stealing. The A or B data buffers must first be selected 
via the A or B data buffer diagnostic bit in the NSC 
status/control register Coutput X'3', byte 0, bit 6). If 
the bit is off, the A data buffer is selected. If it is 
on, the B data buffer is selected. The input/output 
X'4/75" can then access bytes 1-4 directly, and bytes 5-8 
by first setting on the diagnostic storage mode bit in the 
NSC status/control register Coutput X'6', byte 0, bit 6). 
The following table explains this process: 


hinecndiceren | Diag Storage Mode Bit | 
| | Off On | 


IOH/IOHI X'4¢'| Bytes Bytes 
| l and 2 | 5 and 6 | 
IOH/IOHI X'5'| Bytes Bytes 
| 3 and 4 | 7 and 8 | 


Register X’6’ 
INPUT X'6" CNSC STATUS/CONTROL ) 


Register X'6" contains the current NSC status byte. 


The bits of the register have the following meaning: 


laytelBit| Meaning | 


0 0 |CA switched to interface B 
| | 1 JCA switched to interface A | 
| |2-7| CNot used? 


0 |INSC: Attention 
| | 1 JNSC: Status modifier 
| | 2 INSC: Control unit end 
| | 3 |NSC: Busy 
j | 4 INSC: Channel end 
| | 5 INSC: Device end 
| | 6 |NSC: Unit check 

7 


INSC: Unit exception | 
Senet ere Seance a 


Byte 0, Bit 0: CA Switched to Interface B 


This bit, when on, indicates that the channel adapter is 
switched to interface B. Byte 0, bit 1 cannot be on at 
the same time. 


Note: The execution of an output X'6' with byte 0, bit l 
set to 1 also makes this bit active. 


Byte 0, Bit 1: CA Switched to Interface A 


This bit, when on, indicates that the channel adapter is 
switched to interface A. Byte 0, bit 0 cannot be on at 
the same time. 


Note: The execution of an output X'6! with byte 0, bit 0 
set to 1 will also make this bit active. 


Byte 1, Bits 0-7: NSC Status Byte 


These are bits that were set into the NSC status register 
With an output X'6", when a hardware status was stacked. 


The bits have the usual meaning of the device status byte. 


OUTPUT X'6" CNSC STATUS/CONTROL ) 


Register X'6" is used to set the current status of the 
NSC. This status is gated over the channel interface 
during NSct status transfer sequences. It is also used to 
set certain conditions in the adapter. 


An output X'6" should be executed before signaling to the 
channel adapter that an NSC final status transfer sequence 
is required, if the status byte has not been previously 
given to the channel adapter. When the status byte has 
been given previously to the channel adapter but has been 
stacked by the channel, it need not been given again. 


An output X'6" should only be executed when an initial 
selection, data/status, or program-controlled interrupt 15 
set. After the NSC final status transfer sequence occurs, 
the status byte provided by this output is presented to 
the channel. 


An output X'6' should also be used when presenting an 
asynchronous Cattention) status, or when presenting the 
final status byte ending a channel I/O command on the NSC. 


The bits of the register have the following meaning: 


[aytelBitl Meaning | 


0 Set force A busy 

1Set force B busy | 
|]Force error { 
|Diagnostic storage mode | 
ICNot used) | | 
|}Check the checkers 

}A7B data buffer diagnostic mode| 
[Reset to neutral state 


}Set NSC: Status modifier 
1Set NSC: Control unit end 
[Set NSC: Busy | 
|Set NSC: Channel end 

ISet NSC: Device end 

ISet NSC: Unit check 


0 
1 
2 
3 
4 
5 
6 
7 
1 0 {Set NSC: Attention 
1 
2 
3 
4 
5 
6 
7 |Set NSC: Unit exception 


Byte 0, Bit 0: Set Force A Busy 


When on, this bit forces interface A of a TPS to the busy 
state, and sets interface B into the long-term allegiance 
state. 


Byte 0, Bit 1: Set Force B Busy 


When on, this bit forces interface B of a TPS to the busy 
state, and sets interface A into the long-term allegiance 
state. 


Byte 0, Bit 2: Force Error 


When on, this bit forces errors on the channel interface 
and driver/receiver cards for checking purposes. 


It should be used only after the channel adapter has been 


disabled. 


Byte 0, Bit 3: Diagnostic Storage Mode 


When on, this bit sets the diagnostic storage mode latch. 
This allows the input/output instructions X'4' and X'5' to 
access bytes 5 to 8 of the data buffer, instead of bytes 1 
to 4. Turning the bit off resets the diagnostic storage 
mode latch and the X'4!' and X'5" instructions revert to 
accessing data bytes 1 to 4. 


Byte 0, Bit 5: Check the Checkers 


This bit is used along with force error (byte 0, bit 2) to 


verify the functioning of the channel adapter checking 
circuits. 


Byte 0, Bit 6: A/B Data Buffer Diagnostic Mode 


This bit is used to select either buffer A or buffer B. 
If bit=1l, buffer B is selected. If bit = 0, buffer A is 
selected. 


Byte 0, Bit 7: Reset to Neutral State 


When on, this bit returns the channel adapter to the 
neutral state from the long-term allegiance state. 


Byte 1, Bits 0-7: Set NSC Status Byte 


The bits are used as for the device status byte. 
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INPUT X'7" CCHANNEL ADAPTER CONDITION) 


Register X'7" contains information mainly concerning the 
enable/disable status of the channel adapter interfaces 
for all the CAs. 


CAs 1 to 4 can be equipped with TPSs, and therefore have 
interfaces A and B. CAs 5 and 6 cannot be equipped with 
TPSs, and therefore have only interface A. 


ieee[ere reonins 
| CA5 enabled 

CNot used) 

CA6 enabled 

CNot used) 

CNot used) 

NSC address active 
PIO mode 
CNot used) 


CAl1 interface A enabled 
CAl interface B enabled 
CA2 interface A enabled 
CA2 interface B enabled 
CA3 interface A enabled 
CA3 interface B enabled 
CA4 interface A enabled 
CA4 interface B enabled 
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Byte 6, Bit 0: CA5 Enabled 


This bit is set on by the channel hardware when CA5 is 
enabled. It is reset when CA5 is disabled. 


Byte 0, Bit 2: CA6 Enabled 


This bit is set on by the channel hardware when CA6 is 
enabled. It is reset when CA6 is disabled. 


Byte 0, Bit 5: NSC Address Active 


This bit is set by hardware: | 

° When NSC is initially selected by accepting a command 

° When an output X'2' with the bit status transfer 
sequence (byte 0, bit 2) set is executed. 

The bit remains active until "device end’ status is 


accepted for this command. 


The bit is reset when NSC "device end’ status is accepted 
by the host channel on a NSC final status transfer. | 


Byte 0, Bit 6: PIO Mode 


When on, this bit indicates that the last output X'2" set 
PIO data transfer mode, and all data transfers will be 
carried out in PIO mode until this bit is reset. When 
off, this bit indicates AIO mode. 


Byte 1, Bit 0: CAl Interface A Enabled 


This bit is set on by the channel hardware when interface 
A of CAL is enabled and reset when it is disabled. 


Byte 1, Bit 1: CAl Interface B Enabled 


This bit is set on by the channel hardware when interface 
B of CAl Cequipped with a TPS) is enabled. 


Byte 1, Bit 2: CA2 Interface A Enabled 


This bit is set on by the channel hardware when interface 
A of CA2 is enabled and reset when it is disabled. 


Byte 1, Bit 3: CA2 Interface B Enabled 


This bit is set on by the channel hardware when interface 
B of CA2 Cequipped with a TPS) is enabled. 


Byte 1, Bit 4: CA3 Interface A Enabled 


This bit is set on by the channel hardware when interface 
A of CA3 is enabled and reset when it is disabled. 


Byte 1, Bit 5: CA3 Interface B Enabled 


This bit is set on by the channel hardware when interface 
B of CA3 Cequipped with a TPS) is enabled. 


Byte 1, Bit 6: CA4% Interface A Enabled 


This bit is set on by the channel hardware when interface 
A of CA4%4 is enabled and reset when it is disabled. 


Byte 1, Bit 7: CA4 Interface B Enabled 


This bit is set on by the channel hardware when interface 


B of CA% Cequipped with a TPS) is enabled. 
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OUTPUT X°7" CCHANNEL ADAPTER CONTROL) 


Output X'7" is recognized by all channel adapters. The 
main function of the register is to select one of the six 
channel adapters: 


° Erther for the duration of the instruction 


® Or until the channel adapter selection is changed, 
either by autoselection, or by another X'7"'. 


An output X'7' is also used to control channel adapter 


operations by setting/resetting control latches. The 
register is as follows: 


pyee[eie [Reoning 


i Enable autoselection 


Disable autoselection 
- 


Select CA addressed by bits 4-6 

Execute output on CA addressed by bits 4-6 
Channel adapter address bit 0 

Channel adapter address bit l 

Channel adapter address bit 2 

Channel adapter reset 
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Set suppress out monitor 
Set pgm requested interrupt 

Reset CA interrupt level 1 checks 

Reset system reset/NSC address active 

Set allow channel interface enable (A and B) 
Set ESC operational 

Set ESC command free ) 
Set allow channel interface disable (A and B) 
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Byte 0, Bit 0: Enable Autoselection 


When on, this bit enables the autoselection mechanism for 
all channel adapters. 


Byte 0, Bit 1: Disable Autoselection 


When on, this bit disables the autoselection mechanism for 
all channel adapters. 3 


Byte OG, Bit 2: Select CA Addressed by Bits 4-6 


When on, this bit causes the addressed channel adapter to 
be selected for all subsequent channel operations. The CA 
selected before execution of the output X'7' with byte 0, 
bit 2 on, remains selected after the Output X'7" is 
completed (Csee note). 


Register X’7’(Part 2 of 2) 


Byte 0, Bit 3: Execute Output on CA Addressed by Bits 4-6 


When on, this bit allows a particular channel adapter 
(addressed by byte 0, bits 4-6) to be temporarily selected 
for the purpose of changing any of the bits in its regis- 
ter (see note). 


Note: If one of the installed CAs has already been 
selected, either by autoselection or by an Output X'7', 
bits 2 and 3 may both be off. If no CA has been selected, 
either bit 2 or bit 3 must be on, and a valid CA address 
must be contained in bits 4-6. 


Byte 0, Bits 4-6: Channel Adapter Address Bits 


These bits form the address of the channel adapters 
selected by byte 0, bits 2 or 3, either temporarily, or 
for subsequent input or output X’'X". The three bits are 
decoded as follows: 


Channel 
Adapter 


Note: If an attempt is made to communicate with unin- 
stalled channel adapter, the CCU hardware times out and 
sets the 'PIO halt remember’ latch in register X'D’. All 
channel adapters raise a level 1 interrupt request. 


Byte 0, Bit 7: Channel Adapter Reset 


This bit causes a power on reset of the channel adapters. 
It should be set only when the channel interface 1s disa~ 
bled, or if channel adapters are hung up at the interface. 


Byte 1, Bit 0: Set Suppress Out Monitor 


When on, this bit causes the channel adapter to monitor 
for the inactive state of the tag line "suppress out’. 
When this condition is detected, the channel adapter rais~ 
es a level 3 interrupt request, and sets 'suppress out 
monitor interrupt’ (X'2’ byte 0, bit 6), which may be read 
by an Input X'2"'. 


Byte qs Bit 1: Set Program Requested Interrupt 


When on, this bit causes a channel adapter data/status 
interrupt request, and sets "pom requested interrupt’ 
(X'2", byte 0, bit 7), unless one of the following condi- 
tions is present: 


° A data/status transfer sequence has been initiated. 

e The host is initiating an initial selection sequence 
on the channel. 

° Chaining is indicated. 

° A TPS is presenting ‘device end’ tn response to a 


"busy’ status. 


When the condition ends, the level 3 data/status interrupt 
request is set. 


Byte 1, Bit 2: Reset CA Interrupt Level 1 Checks 


When on, this bit causes the channel adapter to reset all 
CA level 1 check latches, which in turn causes the level 1 
request to drop. 


Byte 1, Bit 3: Reset System Reset/NSC Address Active 


When on, this bit causes the channel adapter to reset 
"system reset’ (X'0' byte 0 bit 7) and "NSC active! (X'7! 
byte 1 bit 5). If the channel adapter level 3 interrupt 
request is due to the detection of a system reset 
sequence, this bit must be used to reset "system reset’? 
and the level 3 tnterrupt request. 


Lo, 


yte 1, Bit 4: Set Allow Channel Interface Enable (A and 


) 


ow 


When on, this bit causes the channel adapter to set the 
Tallow channel interface enable’ latch for both interfaces 
A and B. When the ‘enable interface A' and/or ‘enable 
interface B’* stgnals are sent to the CA from the control 
panel, the appropriate interface(s) become enabled when 
all channel interface conditions are satisfied. 


Note: After power-on reset, the control program must 
execute an X'7' with this bit on, before the 
enable/disable switches on the control panel have any 
effect. 


Byte 1, Bit 5: Set ESC Operational 


When on, this bit causes the channel adapter to make ESC 
addresses operational. 


Byte 1, Bit 6: Set ESC Command Free 


When on, this bit causes the channel adapter to reset the 
"ESC command active’ latch. This latch is set when the 
channel adapter hardware detects an initial selection 
sequence to an ESC address. When the latch its reset, it 
indicates that the ESC part of the channel adapter is free 
of commands. Because the channel adapter cannot disable 
the interface before the ESC is free of commands, this bit 
must be set by the program whenever it detects the channel 
adapter to be free of ESC commands. If the latch was set 
by an initial selection sequence, the channel adapter does 
not disable the interface. 


Byte 1, Bit 7: Set Allow Channel Interface Disable (A and 


) 


When on, this bit causes the channel adapter to set the 
Tallow channel interface disable’ latch for both interfac- 
es. This latch overrides the channel adapter 
enable/disable signals when: 


e The channel adapter is free of commands. 
e No chaining 1s specified. 
° No initial selection 1S In progress. 


Bits 7 and 4 are mutually exclusive. 
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Registers X’B’ and X’C’ 
INPUT/OUTPUT X'B* CESC TEST I70 ADDRESS AND STATUS) 


The X'B’ register contains the test I/0 address in byte 0, 
and the test I/0 status in byte 1. The register is loaded 
by either output X'B!' or stacking a final status on the 
ESC. 


The register layout is as follows: 


refer 7 {ESC TIO address byte bits 0- 7 


ESC TIO: Attention 
ESC TIO: Status modifier 
ESC TIO: Control unit end 
ESC TIO: Busy 

ESC TIQ: Channel end 
ESC TIO: Device end 

ESC TIO: Unit check 
Unit exception 


INPUT X'C" (CYCLE STEAL MODE CONTROL) ~ 


The X'C’ is used in AIO mode. It contains the various CS 
controls for the AIO operation. 


The register layout is as follows: 


SYN monitor control latch 

DLE remember control Latch 
USASCII monitor control latch 
EFCDIC. monitor control latch 
i CNot used) 

(Not used) 

CNot used) 

CNot used) 


}0-7 [Residual byte count 


9 
1 
2 
3 
4 
5 
6 
7 


Byte 0, Bit 0: SYN Monitor Latch 


This bit is only used in host to controller BSC operation. 
It indicates that four SYN characters have been detected 
in the data stream. 


Byte 0, Bit 1: DLE Remember Control Latch 


This bit is used only in host to controller BSC operation. 
It indicates the state of the "DLE remember!’ latch. This 
latch is set by the channel adapter hardware each time a 
DLE character is detected in the data stream, and is reset 
by the following character if it is NOT a DLE character, 
otherwise the latch stays set. If the last character in 
the operation is the DLE character, the latch stays set, 
and the following instruction will find this bit on. 


Byte 0, Bit 2: USASCIT Monitor Control Latch 


This bit is used only in host to controller BSC operation. 
It indicates that the channel adapter checked for USASCII 
characters during the last transfer sequence. 


Byte 0, Bit 3: EBCDIC Monitor Control Latch 


This bit is used only in host to controller BSC operation. 
It indicates that the channel adapter checked for EBCDIC 
control characters during the last transfer sequence. 


Byte 1, Bits 0-7: Residual Byte Count 


This byte contains the number of byte transfers NOT trans- 
ferred during the last transfer sequence, and represents 
the difference between the number requested and the number 
effected. Normally it should be zero. | 


OUTPUT X'C" CCYCLE STEAL MODE CONTROL) 


The output X'C' register is used in AIO mode. It contains 
various cycle steal controls in byte 0, and the residual 
byte count tn byte l. 


The bits of the register have the following meaning: 


SYN monitor control latch 

DLE remember control latch 
USASCII monitor control latch 
EBCDIC monitor control latch 
(Not used) 

CNot used) 

(Not used) 

(Not used) 


NWA UR AN FY © 


Request byte count 


Byte 0, Bit 0: SYN Monitor Control Latch 


This bit is used only on BSC inbound Chost to 3725) opera- 
tions. When on, it sets the "SYN monitor’ latch. I[t 
causes the hardware to monitor the data coming from the 
host for SYN characters. If four consecutive SYN charac 
ters are detected in the incoming data stream, the data 
transfer is terminated, and a channel adapter data/status 
level 3 interrupt is requested. The "SYN monitor control’ 
latch is reset when any non-SYN character is detected. 


When the bit is off, the "SYN monitor control" latch is 
reset, and SYN monitoring is stopped. 
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Byte 0, Bit 1: DLE Remember Control Latch 


This bit is used only on BSC inbound Chost to 3725) opera- 


tions and is used to restore the state of the 'DLE remem- 
ber control' latch at the start of a new transfer | 
sequence. This is to continue the test for the start of 
transparent mode. (See "Control Character Recognition", 
that follows, for use of this bit.) 


Byte 0, Bit 3: EBCDIC Monitor Control Latch 


This bit is used only on BSC inbound Chost to 3725) opera- 


tions. When on, it indicates that monitoring for certain 
EBCDIC control characters is to be carried out by the 
channel adapter hardware. (See "Control Character Recog- 


nition", that follows, for use of this bit.) 


Byte 1, Bit 0-7: Request Byte Count 


This byte contains the count of the number of bytes that 
are to be transferred to or from the host. 


Register X’D’ 


INPUT X'D" (CA LEVEL 1 INTERRUPT CHECK) 


The input X'D' register bits are set by hardware with the 
various checks that can cause a level 1 interrupt. 


The bits of the register have the following meaning: 


Meaning 


IOC bus parity error 
[Internal bus parity error 
|CCIN card check | 
| CNot used) | 
[CHIN card check 

|Address compare error | 
lInitiate service latch ungated 
|CNot used) | 


[PIO halt remember latch 
ICycle steal halt remember latch] 
|1Bus-in check interface A | 
[Ground fault error | 
|Bus-in check interface B 
|CADR card check interface A | 


l 
2 
3 
4 
5 
6 
7 
1 0 |Output exception check 
1 
2 
3 
4 
5 
6 
7 !CADR card check interface B 


Byte 0, Bit 0: TOC Bus Parity Error 


This bit, when on, indicates that a bad parity has been 
detected on the IOC bus between the CCU and the channel 
adapter. If the error was detected on data transferred 
from the CCU to the channel adapter, this bit is set on. 


This bit does not cause a level 1 interrupt request. 


Byte 0, Bit 1: Internal Bus Parity Error 


This bit, nen on, indicates that a bad parity has been 
detected between the CHIN card and the CCIN card. 


‘Byte 0, Bit 2: CCIN Card Check 


This bit, when on, indicates that a hardware failure has 
been detected on the CCIN card. Four different hardware 
failures may cause this check: 


° pees parity error in inbound Chost to 3725) opera- 
ions 


-® Internal bus parity error on outbound (3725 to host) 
operations | | : 


e I70 command decoder failure 


Note: If an invalid CA register is accessed (X'8', 
X'9", or X'A'), the I70 decoder will fail and cause 
this check. In this case, there 1S a program check. 


° Byte counter failure 


Byte 0, Bit 4: CHIN Card Check 


This bit, when on, indicates that a hardware failure has 
been detected on the CHIN card. 


Byte 0, Bit 5: Address Compare Error 


This bit, when on, tndicates that the program has 
addressed an emulator subchannel that is outside the 
plugged address range. 


Byte 0, Bit 6: Initiate Service Latch Ungated 


This bit indicates that an initial selection has been 
made, or is in the process of being made, on this channel 
adapter. 


Byte 1, Bit 0: Output Exception Check 


This bit, when on, indicates that the channel adapter 
hardware has detected an invalid output. Outputs, with 
the single exception of output X'7"', are not allowed 
during a data/status transfer. 


Notes: 
1. An output X'B’ will cause an output exception check 
unless it 18 performed during an initial select 
interrupt. 


2. This bitt does not cause a level 1l interrupt. 


Byte 1, Bit 1: PIO Halt Remember Latch 


This bit, when on, tndicates that the CCU has detected an 
error during an itnputZoutput operation, and has activated 
the 'halt' signal on the interface. 


This bit does not cause a level 1 interrupt request. 


Byte 1, Bit 2: Cycle Steal Halt Remember Latch 


This bit, when on, indicates that the CCU has detected an 
error during cycle stealing, and has activated the ‘halt’ 
signal on the interface. 


This bit does not cause a level 1 interrupt. 


Byte 1, Bit 3: Bus-In Check Interface A 


This bit, when on, indicates that a hardware failure has 
occurred on the channel adapter internal bus path during a 
data or address transfer to the host. The condition was 
detected on interface A. 


Byte 1, Bit 4: Ground Fault Error 


This bit is set if the CA detects that a bus in line or 
tag in line Cexcept for 'select in") is at ground poten- 
tial wnen the line is attempting a logical 1 voltage. The 
CCU attempts to reset the error using output X'7" with 
"reset CA interrupt level 1° (byte 1, bit 2), and tests if 
a reset took place using input X'D’' instructions. 


Byte 1, Bit 5: Bus-In Check Interface B 


This bit, when on, indicates that a hardware failure has 
occurred on the channel adapter internal bus path during a 
data or address transfer to the host. The condition was 
detected on interface B. 


Byte 1, Bit 6: CADR Card Check Interface A 


1. A hardware failure has been detected on the interface 
A driver/receiver card. 


2. A hardware failure has been detected in the bus-in or 
tag-in interface drivers. 


Byte 1, Bit 7: CADR Card Check Interface B 


1. A hardware failure has been detected on the interface 
B driver/receiver card caused by a parity error on 
the CHIN card during an inbound Chost to 3725) data 
transfer. This parity error is detected when the bus 
out check is inactive, but the channel interface card 
detects bad parity on data transferred from the bus 
out register. 


2. A hardware failure was detected in the I/O interface 
drivers. 


Note: Byte 0, bit 0 and byte 1, bits 1-2 do not cause a 
channel adapter level 1 interrupt request to the CCU. 
Instead, the channel adapter forces an IOC bus error, the 
IQ0C bus hardware in the CCU requests a level 1, indicated 
by CCU input instructicn X'7E' byte 0, bit 7 set on with a 
further definition of the IOC bus error in CCU register 
X'76". The channel adapter input register X'D' can then 
be accessed to determine the cause of the interrupt. 
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Registers X’E’ and X'F’ 


INPUT X'E* (CA LEVEL 1 INTERRUPT REQUESTS) 


This command indicates which CAs have a level 1 interrupt 
request pending. This register holds information on all 
the CAs. 


The bits of the register have the following meaning: 


Byte} Bit Meaning 


(Not used) | 
CA6 L1 interrupt request 


CA5 LI interrupt request | 
| 
Channel adapter address bit 0 | 


| 
| 
iene CA LLI interrupt request 
| 


Channel adapter address bit l 


IChannel adapter address bit 2 | 
ICNot used) 


| CNot used) 

ICA2 L1 interrupt request | 

|} CNot used) 

ICA3 L1 interrupt request 

ICNot used) | 
| 


| |CA4 LL interrupt request 
| CNot used) 


1 
2 
3 
4 
5 
6 
7 
1 0 JCAL LI interrupt request 
1 
2 
3 
4 
5 
G 
7 


Byte 0, Bits 4-6: Channel Adapter Address Bits 


These bits identify the currently selected channel adapter, 
as for output X'7". 


INPUT X'F" (CA LEVEL 3 INTERRUPT REQUESTS) 


The X'F* register indicates which channel adapter is 
currently selected, and the status of its level 3 inter- 
rupts. 


An input X'F' also initiates an autoselection in the chan- 
nel adapters. When an input X'F*' is executed, the channel 
adapter with the highest level 3 priority is selected. 


Note: If an input X'F’* is performed, the level 3 inter- 
rupt for the resultant selected channel adapter must be 
reset before the autoselect mechanism will allow a new 
channel adapter to select via another input X'F'. 


The latch is reset by: 
e An output X'0!' 
e An output X'2' with byte 0, either bit 5 or 6 set to l 


° An output X'7' with byte 1, bit 3 set to 1 ¢€for system 
reset only) 


e An output XB? 


(For full description of the autoselection mechanism, see 
"Channel Adapter Selection” page 12-065.) 


The bits of the register have the following meaning: 


Meantng , 


CNot used) 

ITPS installed 

l\Selected CA initial selection | 

|} level 3 interrupt request | 

ISelected CA data/status level aa 
| 
| 


interrupt request 
Channel adapter address bit 0 
Channel adapter address bit 1 
|Channel adapter address bit 2 
| CNot used) 


1 0-7 1CNot used) 


NAWUID A NRO 


Byte 0, Bit 1: TPS Installed 


This bit, when on, indicates that the currently-selected 
channel adapter is equipped with a TPS. 


Byte 0, Bit 2: Selected CA Initial Selection L3 Interrupt 
Request 


This bit, when on, indicates that the currently-selected 
channel adapter has an initial selection level 3 interrupt 
request pending. 


3725/3726 Maintenance Information Manual 


12-060 


Byte 0, Bit 3: Selected CA Data/Status 13 Interrupt 


Request 


This bit, when on, indicates that the currently selected 
channel adapter has a data/status level 3 interrupt 
request pending. 


Byte 0, Bits 4-6: Channel Adapter Address Bits 


These bits identify the current by selected channel adap- 
ter, as for output X'7". 


CA Functional Partitioning and Selection 


Note: For the jumper locations on the logic cards listed 


below, refer to Chapter 4. 


CCIN Card 


[rac bus buffer 
IOH/IOHI input output decoder | 


I0C bus tag and command verification | 
CA data/control storage and controls | 
CA internal bus gating | 


Autoselection logic 

CA internal timing 

AIO (cycle steal) controls 

Channel burst length control and 
jJumpering 


| 
[Residual byte count 


CHIN Card 


ESC address jumpering 

Data in/data out jumpering 
Channel tag controls 
[Channel clock timing 
[Channel data/status control 
|\Channel data buffer 
[Channel command decodes 


CADR Card 


[use address jumpering | 


[Select out/select in jumpering | 
| Channel drivers and receivers | 


CVTL Card 


[Miscellaneous timing and control logic | 


CHANNEL ADAPTER SELECTION 


Although there may be up to six channel adapters 
installed, the control program can perform channel adapter 
Input and output on only one channel adapter at a time. 

In order to do so, the control program must first select 
that channel adapter. Two methods are available: 


° Output X'7! 


e Autoselection 


OUTPUT X'7" 


As explained in "Accessing Channel Adapter Registers”, 
page 12-016, the IOH and IOHI instructions are used to 
access the channel adapter registers. These two 
instructions do not contain an explicitly defined channel 
adapter address, but are performed on the selected channel 
adapter. In order to perform channel adapter input and 
output, the first IOH or IOHI issued must be a CA output 
X'7' with the applicable select bits set. The following 
ae description of the CA output X'7' using an IOH or 


Input/Output CIOH) 


IOH Halfword Instruction: 


0 1 3 4 5 7 8 15 
0 R2 0 R1 0101000 0 
ere et eRe ee NO I 
| 
y 
Register R2: 
0 1 34 5 7 8 11 12 14 15 


lo 0003109000O0xxx»x O90 D0 x | 
| ard Se RIE ae ne REAR eee eee a Pe SS 


Bit 4=1, indicates a channel adapter IOH 
Bits 8-11=0111, indicate a CA output X#®758 
Bit 15-0, indicates an output 
Register RI: 

0123456 7 8 15 


ies x 1 0 x xxx xX XX X X | 
ss a ee ee ee ee 


Bit 2=1, indicates select CA addressed by bits 4-6 


Bits 4-6= 000 select CA#1 
001 select CA#2 

010 select CA#3 
011 select CA#4 
100 select CA#5 
1 select CAR6 


Refer to "Channel Adapter Input/Output Registers” for a 
definition of the bits that may be 0 or 1, indicated by x. 


Input/Output Immediate CIOHI) 


First halfword of IQHI: 
0 4 5 7 8 11 12 14 15 
00000 R 0111 0000 


Second halfword of IOHI: 
0 4 5 7 8 11 12 14 15 


[0 0001 00 0 000 x | 
Manan enone psengessnsneapespnsntnasnsneeransunnananassnvuanl 


Bit 4=1, indicates a channel adapter IOHI 
Bits 8-11=0111, indicate a CA output X#®75 
Bit 15=0, indicates an output 
Register R: 

0123456 7 8 15 


ls x 1 0 x xxxxXx x XX X | 
Des be ye ee Se CR a a ts ee 


The bit definition of R of an IOHI is the same as the bit 
definition of Rl of an IQH. 


AUTOSELECTION 


Note: Refer to the channel adapter troubleshooting 
section for detailed autoselection timing, signal propa~ 
gation, and signal description. 


The autoselection hardware is a mechanism by which the 
channel adapter with the highest priority level 3 inter- 
rupt will become selected when a CA input X'F’ is executed 
via an IOH or IOHI tnstruction. 


When a CA level 3 interrupt occurs, the control program 
needs to select the channel adapter with the interrupt in 
order to service it. By using a CA input X'F' via an IOH 
or IOHI instruction, the channel adapter with the level 3 
interrupt will become selected and the currently selected 
channel adapter will deselect. In addition, if more than 
one channel adapter has a level 3 interrupt pending, the 
channel adapter with the highest priority will be 
selected. The level 3 interrupts are listed below by 
priority order from highest to lowest. 


Priority outbound data transfer 
Outbound data transfer 

Initial select 

Inbound data transfer 

Any other data/status interrupt 

(for example, PI, or stacked status) 
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CA Enabling/ Disabling, Interrupt Requests and Control Characters 


CA ENABLING/DISABLING 


Note: Refer to the "Channel Adapter Troubleshooting", 
starting on page 12-800, for detailed routing of the 
enable and disable signals. Refer to page 6-010 for an 
illustration of the panel showing the enable/disable 
switches. | 7 


The channel interface for each channel adapter must be 
enabled before communication can take place with a host 
channel that the channel adapter is attached to. Switches 
located on the control pane] control the enabling and 
disabling of the channel interfaces. | 


Notes: 


1. Setting the switches on the control panel in the 

| enable position will not enable a channel adapter 
unless a CA output X'7" with byte 1, bit 4 on has 
been issued, using an IOH or IOHI instruction to the 
channel adapter being enabled. In addition, an 
output X'7" with byte 1, bit 5 on must be executed to 
enable the ESC addresses. 


2. If-a channel adapter has a TPS and is attached to a 
loosely-~coupled host, or hosts, only one interface 
may be enabled at a time on the channel adapter 
affected. 


LEVEL 1 INTERRUPT REQUESTS 


When an error condition is detected in the CA, a bit jis 
set in the CA level 1 interrupt check bit register X'D' to 
indicate the type of error: 


PIO bus parity error x 
Internal bus parity error 
CCIN card check : 
(Not used) 

CHIN card check 

Address compare error 


Initiate service latch ungated 
(Not used) 


Output exception check * 
PIO halt remember latch * 
Cycle steal halt remember latch * 
Bus in check interface A : 
Ground fault error 
‘Bus in check interface B 
| CADR card check interface A 
CADR card check interface B 


NAUBUNEHO | NAURWUNRO 


The CA raises a level 1 interrupt request for all CA 
errors (except for those marked by an *). These errors 
combine to cause an I0C bus check, which raises a level 1 
interrupt request to the CCU. 


LEVEL 3 INTERRUPT REQUESTS 


A CA raises a level 3 interrupt request to the CCU by 
activating IOC bus byte 1, bit 0 when the I70 is not 
active. There are two types of level 3 interrupt request: 


1. CA initial selection request 


2. Data/status transfer request 


An initial selection interrupt request may be determined 
by executing an input X'0'. A data/status interrupt 
request may be determined by executing an input X'2', 


CONTROL CHARACTER RECOGNITION 


Certain control characters from the host channel are 
recognized by the CA hardware, which sets corresponding 
bits in register X'C'. The control program modifies its 
monitoring action according to these bits. 


Name EBCDIC ASCII 


Circle B{3D 
2848 ETX|]03 
L 


Circle B monitoring is started by an output X'2' with byte 

» bit 0 on and 2848 ETX with byte 1, bit 2 on. BSC EBCD- 
IC and ASCII DLE, STX, ETB and ETX monitoring are initi- 
ated by a output X'C' with byte 0, bit 2 or 3 on. Both 
bits cannot be set at the same time. SYN monitoring 
requires output X'C' byte 0, bit 0 to be on along with 
either byte 0, bits 2 or 3. 


For a Circle B, 2848 ETX, EBCDIC or ASCII ETB or ETX, the 
CA hardware does not accept any further data from the host 
after receiving the control character, and sets a CA level 


3 interrupt request with channel stop indicated in regis- 
ter X'f2'. | 


When a DLE is immediately followed by an STX, the CA 
resets all monitoring for EBCDIC or ASCII characters. The 
DLE STX sequence indicates that BSC transparency mode has 
been activated. In transparency mode, data may be sent 
that has the same bit pattern as a control character, 
which is why monitoring must be stopped. 


If a DLE is the last character received before a level] 3. 
interrupt occurs due to the CA byte count reaching zero, 
the CA hardware sets the DLE remember bit in register X'C" 
byte 0, bit 1. When the control program initiates the 
continuation of the command, this bit must be set with an 
output X'C'. If the first character received is an STX, 
the CA resets control character monitoring. 


Four consecutive SYN characters received at the start of 
an inbound transfer cause a level 3 interrupt request and 
set the channel stop condition X'2°* byte 0, bit 5. Any 
non-SYN character resets monitoring for SYN characters. 
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Two-Processor Switches (Part 1 of 2) 


TWO-PROCESSOR SWITCH CTIGHTLY-COUPLED/ALTERNATE PATH HOST 


| 1. Neutral: The CA is t in communicatio ith eith 
TWO-PROCESSOR SWITCH CLOOSELY-COUPLED HOST ATTACHMENT) ATTACHMENT ) Aer races Sed Gaceee we connande cack ia tac 


. a, : The term "tightly-coupled" is defined as two hosts } 2. Switched: The CA is actively communicating with an 
Rote: This information does not apply to the 3725 Model multihost system both using the same access kre CTCAM ce If the CA is active with a command, all 
| or VIAN) to access both interfaces of a Ch having & Petes “tee teak (ode Gate hee 
Ihe: term Siooselysecunved™ means. ertnes: Wo-processor switch. Either host can access the CA. 


substates: 


: : Alternate path attachment j i : 
a. Two separate hosts each running its own access fi ; 1S a single access method in a 


6; la. hoe Haws : a. Short-term or instantaneous allegiance: The CA 
method CTCAN/VIAN) with each host attached to an Sansa host having access to both interfaces of a CA, that enters this state uhen 1 traps tselect out’ 
interface of a CA with a two-processor switch, or path, if the access method issues a etart I/O over one during a channel-initiated sequence, or a poll 

; ; ; eha l, d- Phat ch - : ‘ during a control-unit-initiated sequence. If the 

p. A single host running different access methods, seg Pp ig te re er de gi ge Ch’ presents DE without Unit Check (UC) during 
ae eae yeti associated ee interface : initial selection, and chaining, is not indi- 
of a via a two-processor switch, and the other Note: -M - ; = cated, the CA returns to the neutral state. 
access method associated with the other interface ok on oe 
of the same CA. access both interfaces of a CA eth a two-processor b. Long-term or implicit allegiance: The CA enters 

Se teh. this state when accepting a command without 


When running in a loosely-coupled environment, only one of 


. presenting DE, or when a No-Op is chained to the 
the interfaces may be enabled. The following figure shows 


: ; When running in a tightly-coupled or alternate path envi- next command. This state lasts until the CA 
eee eons ronment» both CA interfaces can be enabled. The following punctate tee eee 
gu 5 
ftechacaa soem eee ee an ere out. If chaining is not indicated, and DE is not 


Interface A stacked, the CA returns to the neutral state. 


2 4 5 
: : 1 2 3 4 5 6 7 . : : 
Enbl c. Contingent allegiance: This state is an exten- 
Enb! s1i0n of long-term allegiance. When a command 
Dsbl ends with a UC status (because of some error), 
Dsbl the CA enters this state, even though DE is 
presented to the command. The CA remains 


Interface B switched to the same interface, and does not 
1 9 3 4 Interface B return to neutral. The host, on receiving the UC 


1 2 3 4 : status, issues a sense command to determine the 
Enbl cause of the error. The CA returns to neutral 
Enbl when receiving a command other than No-Op or Test 
Dsbl I/O. 
Dsbl 


The following table summarizes the various states of alle~ 
giance. 


evtret | [No eiegionce 


Switched| short-termiInitial select seq 
present async status 
present tagged DE 

a ina 

Te nn 


Enable 


Enable 


| Interface 


Enable 
Disable | 
from 
| interfac 


Interface B 


| from Control Panel 


eA 


a“ 


TCAM]| Host 2 


Control Panel 
CADR-1A 


A 


Interface B 


CADR-1B oon 
(TPS-1) Service out during 
initial select seq 


except No-Op 


UC status presented to 
host during init sel 
or final status 


a VTAM-Associated with 3725 CA 


leer TCAM-Associated with 3725 CA At command end with DE 


acceptance and no 
chatning. 

DE accepted or stacked 
after busy. 

Async status accepted 

or stacked. 

Command other than No-Op 
or Test I70 in 
contingent state. 


TCAM Host 


TIGHTLY-COUPLED/ALTERNATE PATH HOST OPERATIONS 


In order to understand these operations, the following 
definitions are required: 
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Two- 


New ending statuses to the host are as follows: 


1. Normal tagged status: This status is presented to 
the host in response to an initial selection command. 
The CA remains switched in longterm allegiance to the 
interface until the control program presents the 
normal ending status tagged for that interface. 


2. Tagged DE status: When the CA has presented a busy 
status to an interface because the other was in long- 
term or contingent state, that interface presents DE 
status to the host when the CA returns to the neutral 
state. This DE status is tagged for that interface 
by the hardware to clear the busy status previously 
presented to the host. The tagged DE status frees 
the host so that it can issue the next command. 


3. Untagged asynchronous status. When operating with 
tightly-coupled processors, the control program can 
present asynchronous status to the host to initiate 
a command. This occurs when the CA is in the neutral 
state with no commands active. 


'Request in’ is raised to both interfaces, and both 


interfaces compete for service. The first channel ta 


poll the CA wins. Acceptance of the status causes a 
level 3 interrupt request, and the CA returns to 
neutral. If the channel stacks the status, the CA 
returns to neutral and interrupts the control 
program. The untagged asynchronous status 1s then 
re-offered to both interfaces by the CA when the 
interrupt is serviced by the control program. 


PRESENTATION OF STATUS 


Although the CA has two channel interfaces, simultaneous 
operation of both interfaces is impossible. Therefore, 
when the CA is switched to one interface, they cannot both 
operate simultaneously. The other interface refuses all 
channel-initiated sequences. When the CA is in long-term 
or contingent allegiance on one interface, The other 
interfaces present the status X'00' to the channel. When 
tsalect out! jis trapped by the non-switched interface, it 
raises 'status in’ and presents X'10'. The host channel 
responds by dropping 'hold out’ or "select out! and 
‘address out’, thereby disconnecting the interface. The 
host does not issue further commands until a tagged DE 
status is received. This status is presented when the 
active CA interface returns to the neutral state. Thea CA 
hardware raises ‘request in’ and presents the DE status. 
If the DE status is stacked instead of accepted, the CA 
hardware automatically tries to represent the status, 
independently of the control program. 


EFFECT OF SYSTEM RESET 


system Reset over Interface Having Allegiance 


When the CA recognizes the system reset, the CA is _ 
completely reset, ending any allegiance condition, and 
sets an initial selection interrupt request on level 3. 
However, if a DE status resulting from a previous busy 
status on the opposite interface is still pending, it is 
not reset. | | . 


Processor Switches (Part 2 of 2) 


During system reset, if the opposite channel polls the CA 
in response to a 'request in' from some other control 
unit, the resulting "select out’ tag is bypassed. Simi- 
larly, any channel-initiated initial selection sequence to 
either interface causes the CA to switch to that inter- 
face, to present the busy status, and to return to the 
neutral state. 


Syvstem Reset over Interface Not Having Allegiance 


When a system reset occurs on the interface not having 
allegiance, any pending tagged DE status is reset. The 
rest of the CA is not reset, and no level 3 initial 
selection interrupt request is made. 


System Reset when the CA is in Neutral 


When a system reset occurs ona neutral CA, only the pend- 
ing tagged DE status is reset on the interface, if any. | 
The rest of the CA hardware is not reset, and no level 3 
initial selection interrupt request is made. 


Note: If a system reset is presented to both interfaces 
simultaneously, the CA is completely reset, anda level 3 
interrupt request is made. 


EFFECT OF SELECTIVE RESET 


Selective Reset over Interface Not Having Allegiance 


A selective reset cannot occur on the interface not having 
allegiance. Therefore, the CA hardware 1s not reset,» and 
no level 3 initial selection]jinterrupt request is made. 


ae Command from Host Channel 
}CA State {System Reset A 


Switched to A/Reset all CADR A |Reset tagged DE 
fand CHIN hardwarejon CADR B 
‘Return to neut~ | 
lral state, and- 
}IS interrupt 


System Reset B Select, 


meme: 


‘Reset all CADR BjN.A. 
& CHIN hardware 
Return to neu- 
tral state, and 
IS tnterrupt 


iSwitched to BijReset tag 
A 


ged DE 
fon CADR A. 


, | S | 
Neutral Reset tagged DE Reset Caneaa DE IN.A. | N.A. 
: fon CADR A | on CADR B 


Simultaneous System Reset 


iResets all CHIN and both CADR 
thardware, and issues an IS 
interrupt request. 


Reset A 


Reset Bus In & 
Tag In & tagged 
DE status. 
Return to neu- 
tral state, 
IS interrupt 
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Selective Reset over Interface Having Allegiance 


When the CA recognizes the selective reset, it returns to 


the neutral state, and j initi : 
RtePEUCe pecune ssues a level 3 initial selection 


No hardware reset occurs, except for a tagged DE status 


rahi by a previous busy status on the opposite inter- 
ace. 


During the initial selection, if the opposite channel 
polls the CA in response to ‘request in’ from some other 
control unit, the resulting "select out! tag is bypassed. 


Similarly, if a channel-initiated initial selection 
sequence occurs on either interface, the CA switches to 
that interface, enters the short-term allegiance stata, 
presents control unit busy X'70' as the initial status, 
and returns to the neutral state. 


Select, Reset BI 


Reset Bus In & | 
Tag In & tagged! 
DE status. Re- 
turn to neutral 
state, and IS 
interrupt 


IS = Initial selection 


CA Error Condition 


Any CA-detected error sets the appropriate bit on in 
register X'D'. 


10C bus parity error, output exception check, PIO halt, 
and cycle steal halt do not cause CA level interrupts. 
Instead, the CA forces an JOC line error, the IOC bus_ 
hardware in the CCU requests a level 1 interrupt, indicat- 
ed by CCU Input X'7E’ byte 0 bit 7 with a further defini- 
tion of the IOC bus error in CCU register X'76". 


CA Input X'D’ can be accessed to determine the cause of 
the interrupt. All other CA error conditions described 
cause level 1 interrupts. 


Level 1 


Error Description 
7 Interrupt 


IOC bus parity error 

Internal bus parity error 

CCIN card check 

ICHIN card check 

Address compare error 

Initiate service latch ungated 


Lom | 


Output exception check 

PIO halt remember latch 

i\Cycle steal halt remember latch 
iBus-~in check CA and B) 

Ground fault error 

CADR card check CA and B) 


0 
1 
2 
4 
5 
6 
0 
1 
2 
5 
4 
6 


There 1s no checking built into the CVTL card. 
The interrupt handler in the CCU: 


° Determines the CA in error and the type of error by 
1ssutng: 


= Input X'E* to find out which CA raised the level 1 
interrupt request | 


= Output X'7" to select the CA, if not selected 
= Input X'D" to get type of CA error 
e Completes the operation in progress by issuing: 


> Output X'7' with byte 1, bit 2 Cset pom request 
interrupt) 


= Output X"'7* to reset the level 1 interrupt request 
= Output X'3" to set the ESC status, or 
= Output X'6" to set the NSC status 


= Output X'2' to set the transfer status (CE, DE, 
UC) 


JOC Bus Parity Error 


This error is caused by bad parity on the IOC bus during 
byte 0 and byte 1 transfers. 


Internal Bus Parity Error 


This error is caused by bad parity on the internal bus (Con 
the CCIN card, the CHIN card, or between the cards). 


CCIN Card Check 


This indicator is set for four different reasons: 
1. Inbound PIO parity error 

2 Internal bus parity error outbound 

3. I70 command decoder failure 
A 


- Counter failure 


CHIN Card Check 


This indicator is caused by bad parity on the interface 
bus within the CHIN card. | 


Address Compare Error 


This error is caused by the CCU issuing an ESC address out 
of range for this CA. The CCU resets the error indication 
and the interrupt, and tries to restart the operation. 


Initiate Service Latch Ungated 


This condition indicates that an initial selection has 
been made, or in the process of being made, on the channel 
adapter. 


Output Exception Check 


The CA checks for CCU output commands Cexcept output X'7') 
that may interfere with a host data or status transfer. 
Similarly, output X'B"' is allowed only during initial 
selection or program-requested interruption. 


PIO Halt Remember Latch 


If the CCU detects an error during a PIO operation, it 
raises the halt tag line to stop the operation. The CA 
sets the PIO halt remember latch. 


Cycle Steal Halt Remember Latch 


If the CCU detects an error during an AIO operation, it 
raises the halt tag line to stop the operation. The CA 
sets the CS halt remember latch. 


Bus-In Check (A and B) 


A SC TA OA eas oem eerie nate 


"Bus-in' parity is generated and checked during data 


transfers. Bad Parity sets "channel bus-in check! and 
stops the data transfer. 


Bad parity during initial selection has no effect and 


Initial selection terminates normally. Status transfers 
are not parity checked. 


Bad parity during the address part of a channel command 
has no effect, and the address sequence ends normally. 


Ground Fault Error 


If the CA detects that a "bus in! line or ‘tag in’ line 
Cexcept for the ‘select in’ line) is at ground potential 
when the line is attempting a logical 1 potential, byte 1, 
bit ¢ (ground fault) is set in Input X'"D'. The CCU 
attempts to reset the error by output X'7!? with byte 1, 
bit 2 Creset CA interrupt level 1), and tests if the reset 
took place with input X'D! commands. 


CADR Card Check (A and B) 


eeaenenerneeneemecenemeneinccemmnennenmemnmmante annette eR nee ion A Le 


The 3725 interface drivers to the host are checked for the 
correct ON and OFF conditions. These checks are performed 
continuously after 3725 power on. Except for "select in', 
all the 'tag in" and ‘bus in' drivers are checked at the 
Input (base) of the final transistor driver to the inter- 
face. This check point is compared with a potnt earlier 
tn the logic of the CADR card, and is not scopable. 
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Initial Selection (Part 1 of 2) 


During ‘address out’ time at the channel interface, an 
enabled CA compares the address on bus out against its own 
jumpered NSC address (Cor jumpered ESC address if the ESC 
range is enabled). The CA traps "select out’ if the 
addresses match. The next command will be accepted 

unless a short busy sequence exits (X'70' status), and the 
CA normally causes a level 3 initial selection interrupt 
request to inform the control program. If the addresses 
do not match, ‘select out’ is propagated to the next CA. 


INITIAL STATUS TRANSFER 


Note: For final status, see "Final Status” later in this 
chapter. 


The following tables show the status that is presented to 
the host channel during initial selection sequence. The 
status presented depends on the command. Unless otherwise 
stated, level 3 interrupt requests are not issued. 


The native subchannel (NSC) is active when initial status 
to an NSC command Cexcept TIO and No-Op) has been accepted 
by the host but final status has not yet been presented, 
or when the NSC asynchronous status set up by the control 
program is pending. A TIO or No-Op does not cause the NSC 
to become active. The NSC does not become active if a 
channel bus out check occurs during the NSC command trans- 
fer, and the subsequent UC status Cinitial or final) is. 
accepted by the host. 


Note: The CA returns busy X'10' to the channel if it is 
already in long-term allegiance on the other interface. 


STACKED INITIAL STATUS 


Any initial status Cexcept for X'00") can be stacked in 
response to a command except TIO. When an initial status 
is stacked, the CA causes a level 3 interrupt request with 
input X'0' byte 0, bit 5 on to inform the control program. 
The control program then reads the stacked status (Chard- 
ware-~generated) and presents the status as though it were 
a final status transfer Cas described under "NSC Final 
Status Transfer” and "ESC Final Status Transfer". If the 
ESC addresses are enabled, the control program sets up a 
"Suppress out monitor’ sequence as described under “ESC 
Stacked Final Status”. 


ESC Initial Status Chart - Command to ESC Address 


CA Status (See Notes 1 and 2) 
(ESC status | 


ESC status 
not availablejavailable 
and IS or PI 
or sel rst 


rESC status ESC status|ESC status not 
available and | 


and command|/and command not PI] 


to same ESCito different] 
address andjESC 
notiand not IS, 
not PI and 
not sel rst 


70 Available {70 | 
status (Note 3) 
0c 


(Note 4) (Note 4) 


00 
(Note 3) 


PI and not 


70 
(Note 3) 
OC 
(Note 4) 


00 | 
(Note 3) , 


70 
ae 
4 


see NSC initial status table. 


All other|70 


For explanation of notes, 
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Initial Selection (Part 2 of 2) 


NSC Initial Status — Command to NSC Address 


CA Status (See Notes 1 and 2) 


CA Not active &/Active &jActive & Active & |Not active,/Active & 
STATE IS or PI or {status NCS status |IS, PI & {not NSC not NSC 
—————- | (TPS Op)isel rst & pending |available &jisel rst status status 
Command not NSC not PI & & not NSClavailable available 
status not sel rstistatus and not IS,]/and not IS, 
available available/|not PI, & not PI, & 
not sel rstinot sel rst 
10 Available 


status 
(Note 3) 


_ Poy a ae 


70 oc 10 
CNote 4) 

70 00 10 
| (Note 3) 

70 08 10 
(Note 3) 


Available 
status 

+ busy 
(Note 4) 


Available 
status 

+ busy 
(Note 3) 


Available 
status 

+ busy 
ICNote 3) 


All codes are in hexadecimal 
IS=initial selection 


Notes: 
1. Status. codes: 


10=busy 

OC=-CE, DE 

O8=CE 

70=CUE, M and Busy 


2. CA states: 


Active=NSC active. 

IS=initial selection level 3 interrupt request. 

PI=program interrupt on level 

Sel Rst=data transfer selective reset Cinput X'2' byte 1, bit 1). 
CTPS Op)=Two-processor switch operation. 

Busy 18S present when the other interface is in long term allegiance. 
Pending status=Any other NSC pending status (CA is active). | 


3. A level 3 interrupt occurs. 


4. A level 3 interrupt occurs only if the X'OC' status is started. 
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Data Transfer Sequences (Part 1 of 4) 


There are four possible data transfer sequences, depending 
on whether the transfer is to or from the host, and wheth- 
er the transfer is an adapter-initiated operation (AIO) or 
a program-initiated operation (PIO). AIO mode uses cycle 
stealing, but PIO mode does not. In addition, there are 
some minor differences between NSC and ESC modes of opera~ 
tion. 


DATA TRANSFER IN AIO MODE (CYCLE STEALING) 


In AIO mode, two 8-bit data storage positions are used for 
data transfer. The CA starts data transfer in AIO mode by 
raising the line "cycle steal request’. After all CAs 
have removed 'valid halfword' (VH) from the bus, the [OC 
sends 'cycle steal grant’ (CSG). The CA then puts the 
CSCW on the IOC bus with VH and PV (parity valid) on. 


The CSCW indicates where in main storage the data for this 
transfer starts. Once started, the operation continues 
until the CA tells the I0C to stop. 


The procedure for exchanging data between the I0C and the 
adapter is the same as for PIO mode, except for the last 
transfer. If the last transfer is for two bytes only, the 
CA sets "end-of-chain' CEO0C) instead of VH. If the last 
transfer is for one byte only, the CA sets the ‘modifier’ 
(M) bit as well as "valid byte’ (VB). When the IOC recog- 
nizes either EOC or MtVB, it terminates the data transfer. 


The two data storage positions are used in flip-flop mode: 
while one is being loaded, the other may be read, and 
conversely. 


Outbound Data Transfer Sequence in AIO Mode 


When responding to a read type I/0 command from the host 
(data transfer from 3725 to host), the control program 
executes the following sequence of instructions: 


1. Output X'3n’ Fixed Pointer Register (n=0 to 5) 


This instruction loads the CCU pointer address regis~ 
ter X'3n' with the cycle steal data address for the 
CA. The 'n' corresponds to the CA address, as 
follows: 


2. Output X'3' ESC Address and Status Byte Register 


This instruction is for ESC operations only. It 
loads byte 0 of the X°'3' with the emulation subchan- 
nel address for the data transfer. Byte 1 is not 


used. 
Note: This instruction is not required for NSC oper- 
ations as the assigned hardware NSC address is always 
used. 


3. Output X'C’' Cycle Steal Mode Control Register 


This instruction loads the X'C' register with the 
transfer byte count. The byte count must be in the 
range 1 through 255. 


4. Qutput X'2"' Data/Status Control Register 


This instruction loads the X'2' register with 
controls for the AIO transfer, as follows: 


as Byte 0, bit O=1 means outbound transfer. 
= Byte 0, bits 1 and 2 must both be zero. 


~ Byte 0, bit 3=1 if ESC operation, otherwise NSC 
operation. 


_ Byte 0, bit 4=1 if PIO mode, otherwise AIO mode. 


= Byte 0, bit 5=1 means the control program has 
already recognized an initial selection sequence, 
and needs to reset the resulting CA initial 
selection level 3 interrupt request. 


~ Byte 0, bit 6=1 resets all control latches used 
in the preceding transfer. 


_ Byte 0, bit 7 and byte 1, bits 1-3 and bits 5-7 
must be set to zero. 


When the output X'2' instruction jis executed, the CA hard- 
ware cycle steals bytes from the CCU storage, and sends 
them to the channel for transfer to the host. At 
completion of the transfer, the CA hardware raises a level 
3 data/status interrupt request to inform the control 
program that the transfer 1s complete. 


At the end of an outbound data transfer on the NSC, the CA 
hardware may present a CE status before the level 3 
data/status interrupt is generated. This CE status lets 
the CA disconnect from a block multiplex channel at the 
end of a transfer sequence, whether data or status. The 
output X'2' instruction should have byte 0, bit 0 outbound 
and bit 2 status transfer both on, to present the hard- 
ware-generated CE status. The control program should 
include the CE status tn the final status. If a hard- 
ware-generated CE has already been presented, the CA 
blocks the CE status set up by the control program. 


Note: After completion of the outbound cycle steal opera- 
tion, the CA fixed pointer register in the CCU Creg X'3~x') 
cannot be used to determine from what CCU storage location 
the last data byte transferred over the channel was taken. 
Instead, the last data byte storage location can be deter- 
mined by using an Input X'C' and the initial setting of 
the fixed pointer register (Creg X'3x'). 


5. Input X'2'-Data/Status Control Register 


For a data transfer sequence that has ended normally, 
the register is as follows: 


= Byte 0, bit O=1 indicates outbound 

= Byte 0, bit 2=1 if the CE status was presented 

= Byte 0, bit 3=1 if ESC, 0 if NSC 

= Byte 0, bit 4=1 if CE status was sent to the 
channel. 


This bit may be stacked for use by the control 
program later. 


6. Input X'C’ Cycle Steal Mode Control Register 


This instruction is used to read the residual byte 
count at data transfer end. The count is zero if the 
transfer ended normally but may range up to 255 
otherwise. 


If any unusual condition occurred during the trans- 
fer, the corresponding bit(€s) are set in register 
X'2', and the residual byte count in X'C’ represents 
the number of bytes NOT transferred. 


Inbound Data Transfer Sequence in AIO Mode 


When responding to a write type I/0 command from the host 
(data transfer from host to 3725) the control program must 
execute the following sequence of instructions: 


1. Output X'3n' Fixed Pointer Register (n=0 to 5) 


This instruction loads the CCU pointer address regis- 
ter X'3n' with the cycle steal data address for the 
channel adapter. The 'n’* corresponds to the address 
of the channel adapter: 


Channel 
Adapter 


2. Output X'3" ESC Address and Status Byte Register 


This instruction is used for ESC operations only; it 
is not required for the NSC. It loads byte 0 of the 
ESC Address and Status Byte register with the 
emulation subchannel address to be used for the 
transfer. Byte 1 (status) is not used. 


Note: This instruction jis not required for NSC oper- 
ations as the assigned hardware NSC address ts always 
used. 


3. Output X'C' Cycle Steal Mode Control Register 


This instruction loads the register with the number 
of bytes to be transferred across the interface. The 
byte count must be in the range 1 through 255 (¢(xX'Ol1' 
through X'FF'). The instruction also initializes the 
BSC character recognition hardware as follows: 


a. Byte 0, bit 0: Monitor for SYN characters 
b. Byte 0, bit 1: Set the DLE remember latch 


c. Byte 0, bit 2: Monitor for USASCII control char- 
acters 


d. Byte 0, bit 3: Monitor for EBCDIC control charac- 
ters 
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Data Transfer Sequences (Part 2 of 4) 


4. Output X'2' Data/Status Control Register 


This instruction loads the data/status control regis- 
ter with the information needed to control the opera~- 

“tion, and starts the transfer. The bits of this 
register should be set as follows: 


- Byte 0, bit 1 must be set to 1 to jndicate an 
Inbound data transfer sequence. | 


= Byte 0, bits 0 and 2 must both be set to 0. © 


= Byte 0, bit 3 must be set to 0 to indicate NSC 
- operation, or to 1 to indicate ESC operation. 


= Byte 0, bit 4 must be set to 0 to indicate AIO 
operation. | 


= Byte 0, bit 5 must be set to 1 if the control 
program has recognized an initial selection 
sequence and wants to reset the resulting channel 
adapter Initial Selection Level 3 Interrupt 
Request. 


- Byte 0, bit 6 must be set to 1 in order to reset 
any hardware latches that were set during the 
last data or status transfer sequence. 


- Byte 0, bit 7, and byte 1, bits 0 through 7 must 
all be set to 0. 


When the output X'2' instruction is executed, the channel 
adapter hardware obtains bytes from the channel adapter 
and cycle steals them to CCU storage. At the completion 
of the transfer, the channel adapter hardware raises a 
channel adapter data/status level 3 interrupt request to 
inform the control program that the transfer is complete. 


Note: After completion of the inbound cycle steal opera- 
tion, the CA fixed pointer register in the CCU (reg X"3x") 
cannot be used to determine where the last data byte 
received from the host was stored in CCU storage. Instead, 
the final storage location can be determined by using an 
Input X'C' and the initial setting of the fixed pointer | 
register (reg X'3x"). , 


5. Input X'2' - Data/Status Control Register 


For a data transfer sequence that ended normally, the 
bits of this register have the following status: 


a Byte 0, bit 1 is 1 indicating an inbound data 
transfer. sequence. 


-~ Byte 0, bit 3 is 0 indicating an NSC operation, 
or 1 indicating an ESC operation. . 


6. Input X'C' - Cycle Steal Mode Control Register 


This instruction is used to obtain the residual byte 
count at the end of the transfer. The residual byte 
count will be in the range 1 through 255 (X'ol". 
through X'FF'), but will normally be zero if the 
transfer was successful. 7 


If any unusual conditions occurred during the trans” 
fer, such as channel stop, selective reset, or inter- 
face disconnect, the corresponding bit will have been 
found on when register X'2' was examined. Byte l, © 
bits 0 through 7 of register X'C' then indicate the © 
number of bytes that were NOT transferred. | 


The instruction also indicates the current status of the 2, 
BSC recognition hardware as follows: 


= Byte 0, bit 0: SYN monitor control latch 


- Byte 0, bit 1: DLE remember eontrel latch 

ce 
- Byte 0, bit 2: USASCII monitor control latch 
- Byte 0, bit 3: EBCDIC monitor control latch 

4G. 


DATA TRANSFER IN PIO MODE 


In PIO mode, four storage positions are used for data 
transfer. Bytes 0 and 1 are transferred between storage 
and register X'4' and bytes 2 and 3 are transferred 
between storage and X'5°. 


During an inbound operation Chost to controller) the 4 
bytes are loaded by the channel, then a level 3 
data/status interrupt request is made by the CA. The CCU 
then reads the 4 bytes using Input X'4!' and Input X'5". 
Before executing the X'4" and X'5', the control program 
examines the the residual byte count in input register 
X'2"', and compares it to the requested byte count in 

The data is valid if the following 


output register X'2". 
conditions are met: 


Data Storage _ 
Position 

0 

1 

2 

3 


Comparison between Residual an 
Requested Byte Count , 


Residual < requested 

a) ee at least 2 less than request~- 
e | | 
Residual at least 3 less than request- 


e 
Residual=0 


During an outbound transfer (controller to host) opera- 
tion, the control program loads the four storage positions 
with 4 bytes using output X'4&!' and X'5'. The data trans- 
fer is started by the CA hardware when the control program 
sets ‘outbound!’ (X'2'" byte 0 bit 0). When the 4 bytes 
have been transferred to the channel, the CA hardware 
raises a level 3 data/status interrupt request to the 
control program to continue the data transfer. The 
control program verifies the requested byte count against 
the actual byte count, and when the two are equal, stops 
the data transfer. —_ | 


Outbound Data Transfer Sequence in PIO Mode 


When responding to a read type I/0 command from the host 
(data transfer from 3725 to host) the control program 
executes the following sequence of instructions: 


Dutput X'3' - ESC Address and Status Byte Register 


This instruction is used for ESC operations only; it. 
is not required for the NSC. It loads byte 0 of the 
FSC address and status byte register with the 
emulation subchannel address to be used for the 
transfer. Byte 1 (status) is not used. , 


Note: This instruction is not required for NSC oper—— 
ations as the assigned hardware NSC address is always 
used. | 
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Output X'4' - Data Buffer Bytes 1 and 2 

This instruction loads the first two bytes of the 
four-byte PIO buffer register in the channel adapter 
hardware. 
Output X'5"' - Data Buffer Bytes 3 and 4 

This instruction loads the last two bytes of the 
four-byte PIO buffer register in the channel adapter 
hardware. 
Output X'2" - Data/Status Control Register 

This instruction loads the data/status control regis- 
ter with the information needed to control the opera- 


tion, and starts the transfer. The bits of this 
register should be set as follows: 


- Byte 0, bit 0 must be set to 1 to indicate an 
outbound data transfer sequence. 


- Byte 0, bits 1 and 2 must both be set to 0. 
- Byte 0, bit 3 must be set to 0 to indicate NSC 
operation, or to 1 to indicate ESC operation. 


- Byte 0, bit 4 must be set to 1 to indicate PIO 
operation. 


= Byte 0, bit 5 must be set to 1 if the control 
program has recognized an initial selection 
sequence and wants to reset the resulting channel 
adapter initial selection level 3 interrupt 
request. 


= Byte 0, bit 6 must be set to 1l in order to reset 
any hardware latches that were set during the 
last data or status transfer sequence. 


7 Byte 0, bit 7, and byte l, bits l, 
all be set to 0. 


3, and 4 must 


= Byte 1, bits 5 through 7 specify the number of 
bytes to be transferred. A maximum of four bytes 
may be transferred during any one sequence: 


Meaning 


i-byte transfer 
2-byte transfer 
3-byte transfer 
4-byte transfer 


Data Transfer Sequences (Part 3 of 4) 


Byte Multiplex Channel 


When the output X'2!' instruction is executed, the channel 
adapter hardware notifies the channel that it needs 
service. It then reselects to the channel interface, 
identifies itself by gating its I/O device address to the 
channel bus in, sends the specified number of data bytes 
to the channel, and deselects from the channel. The chan- 
nel adapter hardware then raises a channel adapter 
data/status Level 3 interrupt request to inform the 
control program that the transfer is complete. 


The control program should react by executing an Input 
X*2*' instruction to determine the cause of the interrupt 
request. For a data transfer sequence that has ended 
normally, the bits of this register will have the follow- 
Ing status: 


= Byte 0, bit 0 is 1 indicating an outbound data trans- 
fer sequence. 


- Byte 0, bit 3 is 0 indicating an NSC operation, or l 
indicating an ESC operation. 


- Byte 1, bits 5 through 7 indicate the residual byte 
count. It should be zero, indicating that all the 
requested bytes have been transferred. 


If any unusual conditions occurred during the transfer, 
such as channel stop, selective reset, or interface 
disconnect, the corresponding bit will be found on in 
register X'2'. Byte 1, bits 5 through 7 then indicate the 
number of bytes that were not transferred: 


1 byte not transferred 

2 bytes not transferred 
3 bytes not transferred 
4 bytes not transferred 


The byte multiplexor channel may be forced into burst mode 
by the channel adapter. The number of bytes per transfer 
1s then determined by two jumpers set at installation 
time. Burst length is up to 4 bytes in PIO mode, and 8, 
16, 32, or 64 bytes in AIO mode. 


Block Multiplex or Selector Channel 


Only the NSC address can be used; the output X'3!' instruc- 
tion is therefore not required. When the output X'2! 
instruction is executed, the channel adapter remains 
selected to the channel, the ‘Select Out' and ‘Operational 
In' tag lines remaining on for the whole selection time. 
The "Service Out’ tag is also on. The channel adapter 
hardware places the first byte of data on bus out and 
raises the 'Service In' tag. 


When the transfer is complete, the channel adapter hard- 
ware raises a data/status level 3 interrupt request to 
inform the control program of the result of the transfer. 
The control program should react by executing an input 
X'2*' instruction, followed by the sequence Output X'4¢', 
output X'5', and output X'2' to transfer each byte to the 
channel. Each sequence of these three instructions 1s 
followed by a data/status level 3 interrupt. 


Transfer Termination 


At the end of an outbound data transfer on the NSC, and 
irrespective of the channel type, the hardware may present 
a Channel End status before the data/status level 3 inter- 
rupt is generated. This Channel End status is particular- 
ly useful to a block multiplex type channel, as it allows 
the channel adapter to disconnect from the channel at the 
end of the last transfer sequence, which should be for 
both a data and status transfer. The last output X'2! 
Instruction should have byte %, bits 0 Coutbound data 
transfer sequence) and 2 (status transfer sequence) set to 
1 in order to present the hardware-generated Channel End. 
The control program should include Channel End in the 
final status. If a hardware Channel End has already been 
presented, the channel adapter blocks the Channel End set 
up by the control program. 


Inbound Data Transfer Sequence in PIO Mode 


When responding to a write type I/0 command from the host 
(data transfer from host to 3725) the control program 
executes the following sequence of instructions: 


1. Output X'3" - ESC Address and Status Byte Register 


This instruction is used for ESC operations only; it 
is not required for the NSC. It loads byte 0 of the 
ESC address and status byte register with the 
emulation subchannel address to be used for the 
transfer. Byte 1 (status) is not used. 


Note: This instruction is not required for NSC oper- 
ations because the assigned hardware NSC address is 
always used. 


2. Output X'2" - Data/Status Control Register 


This instruction loads the data/status control regis- 
ter with the information needed to control the opera- 
tion, and starts the transfer. The bits of this 
register should be set as follows: 


~ Byte 0, bit 0 must be set to 0. 


= Byte 0, bit 1 must be set to 1 to indicate an 
inbound data transfer sequence. 


= Byte 0, bit 2 must be set to 0. 


- Byte 0, bit 3 must be set to 0 to indicate NSC 
operation, or to 1 to indicate ESC operation. 


- Byte 0, bit 4 must be set to 1 to indicate PIO 
operation. 


= Byte 0, bit 5 must be set to 1 if the control 
program has recognized an initial selection 
sequence and wants to reset the resulting channel 
adapter Initial Selection Level 3 Interrupt 
Request. 


= Byte 0, bit 6 must be set to 1 in order to reset 
any hardware latches that were set during the 
last data or status transfer sequence. 


- Byte 0, bit 7, and byte 1, bits 0 through 4 must 
all be set to Q. | 


Byte 1, bits 5 through 7 specify the number of 
bytes to be transferred across the channel by 


this output X'2" instruction. 


A maximum of four 


bytes may be transferred during any one sequence: 


l-hyte transfer 
2-byte transfer 
3-byte transfer 
4-byte transfer 
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Data Transfer Sequences (Part 4 of 


1. Input X'4'" - Data Buffer Bytes 1 and 2 


This instruction obtains the first two bytes of the 
4-byte PIO from the buffer register in the channel 
adapter hardware. 


>. Tapae XS" = Date Buffer Bytes: Sand 4 


This instruction obtains the last two bytes of the 
4-byte PIO from the buffer register in the channel | 
adapter hardware. 


Block Multiplex or Selector Channel 


Only the NSC address can be used; the Output X'3" instruc. 
tion is therefore not required. When the Output X'2' 
instruction is executed, the channel adapter remains 
selected to the channel, the "Select Gut' and "Operational 
In' tag lines remaining on for the whole selection time. 
The channel places the first byte of data on bus out and 
raises the 'Service Out’ tag. The channel adapter hard- 
ware accepts the byte of data from bus out and raises the 
"Service In’ tag. When the transfer is complete, the 
channel adapter hardware raises a data/status leval 3 
interrupt request to inform the control program of the 
result of the transfer. The control program should react 
to this interrupt in the same way as for the byte multi- 
plex channel. 


4) 
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CA Data Flow 
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Final Transfer Status/Sense Definition (Part 1 of 2) 


NSC FINAL STATUS TRANSFER 


When the control program has finished processing an NSC 
command, it presents the final status for that command by 
executing the following sequence of instructrons: 


1. Output X'6': NSC Status/Control Register 


This instruction loads byte 1 of register X'6'" with 
the status to be presented. 
2. Output X'2': Data/Status Control Register 
This instruction loads register X'2' with the infor- 
mation needed to control the operation, and starts 


the transfer. The bits of this register should be 
set as follows: 


Setting 


Off 

Off 

On 

Off 

Off 

On if initialized 

On to reset hardware latches 
Off 


0 
1 
2 
3 
4 
5 
6 
7 


; 
| 0 
0 
0 
0 
0 
0 : 


When the Output X'2' instruction is executed, the CA hard- 
ware transfers the NSC status from register X'6' to the 
channel. At tha completion of the transfer, the CA hard- 
ware raises a data/status interrupt request on level 3 to 
inform the control program that the transfer is complete. 


The control program reacts by executing an Input X'2° 
instruction to determine the cause of the interrupt 
request. For a status transfer sequence that has ended. 
normally, the bits of the register have the following 
status: 


e Byte 0, bit 2 is on (status transfer) 


° Byte 0, bit 3 is off CNSC operation) 


NSC STACKED FINAL STATUS 


When an NSC final status is stacked, the hardware causes a 
CA data/status interrupt request level 3. The control 
program reacts to this request by executing an Input x2 
instruction to determine the cause of the interrupt 
request, by examining the following bits: 


° Byte 0, bit 2 Con = status transfer) 
e Byte 0, bit 3 Coff= NSC operation) 
e Byte l, bit 3 Con = stacked ending status) 


The control program may now take one of the following 
options: 


Ll. Reinitiate the final status transfer Cif an ESC 
address 1s not enabled), or 


2. Set up suppress out monitor sequence Cif an NSC oper- 
ation) 


ESC FINAL STATUS TRANSFER 


When the control program has finished processing an ESC 
command, it presents the final status for the command by 
executing the following sequence: 

1. Output X*3"' ESC Address and Status Byte Register 
This instruction loads X'3' with the I/0 device 
address and its associated status. 

2. Output X'2"' Data/Status Control Register 
This instruction loads X'2' with the information 
needed to control the operation, and starts the 


transfer. The bits of the register should be set as 
follows: 


status transfer 
ESC operation 


selected 
reset hardware latches 


When the Output X'2' instruction is executed, if the CA is 


deselected from the channel, the hardware notifies the 
channel that 1t needs service. 


When the CA is reselected ('select in' and "operational 
in’ both on) the CA identifies itself by gating tts IZ0 
address to channel bus in, sending its status, and dese- 
lecting. The CA hardware then raises a data/status inter- 
rupt request on level 3 to inform the control program that 
the transfer is complete. 


The control program reacts by executing an Input X'2' as 
already described. For a status transfer that has ended 
normally, the register bits are as follows: 


° Byte 0, bit 2 is on (status transfer) 


a) Byte 0, bit 3 is on CESC operation) 


If any unusual condition occurred during the transfer, the 


corresponding bits will be found in X'2°'. 
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ESC STACKED FINAL STATUS 


When an ESC final status is stacked, the CA hardware loads 


the ESC address and status into X'"B', 


sets the ESC TIO 


status available latch, and raises a data/status interrupt 


request level 3. 
an Input X'2" instruction. 


The control program reacts by executing 
The status should be as 


follows: 


® 


Byte 0, bit 2 on Cstatus transfer) 
Byte 0, bit 3 on CESC operation) 
Byte 1, bit 3 on (stacked ending status) 


The control program sets up a suppress out monitor 
sequence to complete the transfer, as follows: 


i 
as 
a 


Output X'2' to reset the level interrupt request 
Output X'7" to set up suppress out monitor 

Input X'2" to monitor the ‘suppress out’ tag line 
and when ‘suppress out!’ drops 


Output X'2' to set 'suppressible status’ and to 
transfer the ESC stacked status to the channel. 


Final Transfer Status/Sense Definition (Part 2 of 2) 


CA MONITORING TASK FINAL STATUS/SENSE INFORMATION 


Note: For all initial status presentations including TIO 
and No, refer to "Initial Status Transfer", page 12-085. 


The CA monitoring task is a 3725 program that runs during 
IPL from phase 1 through the end of phase 2. The presen- 
tation of status and sense information depends on how the 
IPL is started. 


1. If IPL results from power on, or power-on reset from 
the control panel, the CAs are disabled and return 
condition code 3, and bypass "select out' 


2. If IPL results from CCU hardcheck, the CAs are not 
monitored during the IPL sequence. The status 
returned depends on the condition of the CA when the 
hardcheck occurred, and operations since the hard- 
check. 


3. If IPL results from an IPL command from the host, or 
remote IPL Clink-attached), or control program abend, 
or the 'I' function on the 3727 operator console 
while the control program is running, or pushing the 
function start button on the control panel while the 
function select switch is in the "normal’ position, 
any CAs that were enabled are left enabled, and are 
monitored during IPL until the channel loader/dump 
program is loaded from diskette. The CA monitoring 
task resets any ESC interrupts, and responds with the 
final status as shown in the following table: 


Status Command 
CE+DE Sense 
|Csense 
1X°02? not | 
linitialized | 
CE+DE Sense ID 
CE+DET+UE Sense 
| Cwith cmd 
|reject | 
lsense X'82' | 
for X'02" | 
Inot init ; 
CE+DE+UC Read 
lWrite 
[Write break 
No final Write IPL 
status after 
ICE initial | 
status 
DEt+UC All commands 
lother than 
{TIO 
!Sense 
|No-Op 
{Sense ID 
[Write 
[Write Break 
[Write IPL 
[Read 
DE Asynchronous 


remote Link, 
CA 


Explanation 


IPL not yet received over a 
or via another | 


Normal ending status 


IPL in progress on another 
channel, or remote link, and 
15 not required on this CA 


Indicates that the command | 


cannot be accepted because | 
the 3725 is not IPLed | 


The level 3 interrupt due to 
Write IPL is not serviced 
until the dump program takes | 
control | 


Indicates that no control 
is loaded, and the command is 
not accepted 


Occurs after synchronous busy 
Can interface returned busy 

to the host because of init | 
selection on the other inter-—| 
face in long-term allegiance) | 


generated by hardware 
etait 


CHANNEL LOADER DUMP PROGRAM FINAL STATUS/SENSE INFORMATION 


Note: For all initial status presentations, including TIO 
and No-Op, refer to "Initial Status Transfer”, page 
12-085. 


This program loads the control program from the host, or 
dumps the contents of main storage at the host. 


Command Explanation 


IPL not yet received over 
a remote Link, or via another 


Sense 


linitial- 


| 
| 
|x*o2" Ag 
lized | 


Sense ID Normal ending status 


Sense IPL 1S in progress over 
another CA, or remote Link, 
and 1s not required on this 
CA 


| DEtUE | 
|Cwith cmd| 
lreject | 
|sense | 
| 
| 


CE then Write Normal ending status for a 
| DE lWrite Break Write or Write Break after a 
Write IPL is received, and 


| 
{Read 
| | 
| | | 
CE+DE+UC |Read | 


| 
for a Read after a Write is | 
received (dump function) | 
Returned to a Write or Write 
[Write Break command if Write IPL is| 
| IWrite Break | not received, and to Read if | 
| | | Write not received (dump) | 


DE Asynchronous Occurs after synchronous busy 
| | | Can interface returned busy | 
j | | to the host because of init | 
| | | selection on the other inter-—| 
| | | face in longterm allegiance) | 
| | | generated by hardware | 
DE Write IPL Normal ending status | 
DE+UC Asynchronous Indicates IPL is required 
DEtUC {Commands other Command reject condition 
| Cwith cmd|than: | | 
[reject |TIO | 
lSense |Sense | | 
IX'82" not|No-Op | | 
linitiali-—|Sense ID | | 
| zed) [Write — | | | 
[Write Break | | 
| [Write IPL ~ | | 
| | {Read _ | | 
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NCP Channel Commands Information 


Command Command : Description 
| Code | | | | 
X'00" | TIO Requests the 3725 to present 


pending status. 


X*’o1’ Write The Write command is initia- 
| ted to the NCP. Data in the | 
| | | host processor main storage | 
| | | is transferred to the NCP. | 


X'02" Read The Read command is initiated 

| at the NCP. Data at control- | 

| | | ler storage is transferred tol 

| | | host processor main storage. | 
X'03" No-Op This command is required as 

the last CCW in a Read or | 

| | | Write CCW chain. | 


| X'04° | Sense | The host initiates this com | 


mand. One byte of sense data | 
| is transferred to the host. 


xX 05" Write IPL Host command to the 3725 
| indicating that an NCP/PEP/EP | 
| | | is to be loaded. | 


X'og9? Write Break The Write Break command is 

| identical to the Write 

| command except that it 

| indicates that it is the last 
| or only Write command in a 

| chain of Write CCWs. 


| X'3l’ | Write Start 0 | This is the first command | 


| expected in the Write Channel| 
| program after IPL of the NCP. |] 
| It is also expected after | 


each successful Write Start 1| 
command. 


| A'32" | Read Start 0 | This 1s the first command | 


| expected in the Write channel] 
| program after IPL of the NCP. | 
| It is also expected after | 
| 


each successful Read Start l 
command. | 


x'51° Write Start 1 This is the second command 

| expected in the Write Channel | 
| program after IPL of the NCP. | 
| It is also expected after | 
| each successful Read Start 0 | 
| command. { 


| X'52" | Read Start 1 | This is the second command | 


| expected in the Read channel 
| program after IPL of the NCP. 
| It is also expected after 


each successful Read Start 0 
command. 


| X'61" | WXID | The host sends the Write XID | 


| command to signal NCP that a 
| channel contact sequence is 
| beginning and prepare to 

} receive host's XID. 


Command Command Description 
| Code | | | 
X'62° RXID The host sends the Write XID 


| command to signal NCP that a | 
| channel contact sequence is’ | 
| beginning and prepare to | 
| receive host's XID. | 


| x° S93" | Reset Restart | This command causes the NCP | 


|} to reset its switches to 

| indicate that the last Write 
| Start and Read Start commands 
| 


were Write Start 1 and Read 
Start 1. 


| X'A3Z! | Discontact | This command tells the NCP | 


to exit the contacted state | 
with the host. The host: | 
—- Indicates that the channel | 
is no longer contacted. | 

—- Indicates that attachment | 
| 

| 

| 

| 


to the transmission group 
should be broken. 

—- Release PIUsS on the channel 
hold and the intermediate 
queues. 


| X'C3!* | Contact | This command tells the NCP | 


| to set up for operation with | 
| | | the host identification data | 


X°E4? Sense ID This command requests the 
machine type and model number] 
{ | | the NCP returns four bytes | 
| | | (X*FF372500') to the host. | 


Data transfer does not occur on Read Start and Write Start 
commands. 
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NCP Status Information 


The following four tables show the final and asynchronous 
status generated by the NCP. 


Note: For all initial status presentations including TIO 
and NOOP, refer to "Initial Status Transfer", page 12-085. 


Status Command Explanation 


| | Read | Normal Final Status for coal 


Write commands. 


| | 
| | 
| Sense | 


| | Write IPL | | 


Write start 0 
Write start l 


Read start 0 Normal Final Status for these 


| | | | 
| | | | 
| | | | 
| DE | Read start 1 | commands. | 
| | WXID | | 
| | RXID | 
| | Reset Restart | | 
| | Discontact | 
| | Contact | | 
Asynchronous 1. Given after synchronous 
| | | busy Ci.e. one channel i 
| | | interface had given busy | 
| | | to the host during an ini-| 
| DE | | tial select because the | 
| [ | other interface on the | 
| | | same CA was in long term | 
| | | allegiance Chardware | 
| | | generated DE). 
| | 2. Given after'an IPL over | 
| | ; the non IPL'’ing CA's | 
Read Normal end of channel 


| transfer unit (CTU). | 


CE+DETtUE Write Buffer depletion occurred on 
Write break | this PIU of the CTU. The PIU | 
associated with this CCW has | 
| | been rejected. | 


CE+DE+UE Read The host attempted some 


| Cwith | Write | operation over a channel 
{command | Write break | while IPL was in progress | 
lreject | | over another channel adapter | 
land not | | or a remote link. | 
jinitiali-| l | 
|zed sense| | | 
Ix'82") | | 


CE+DE+UE | Sense The 3725 is currently heing 
[Cuith not] | loaded over another CA of a 
linitiali-| | remote link. This status is 
}jzed sense] | given by the channel loader 
Ix'02") | | dump program (CLDP). 


CE+DE+UE Sense The 3725 has been loaded and 


| Cwith | | no additional load attempt is| 
sense | ! required. | 
| = x"00")| | 


Status Command Explanation 


Read Start 0 
|} Read Start 1 


A channel transfer unit (CTU) 
1 is not available Cattention 
| status has not been 
| presented). Attention may 
| accompany this status. 


DE + UE Write Start 0 No NCP buffers are available 
| Write Start 1 | for host Writes (buffer de- 
| pletion). Attention may 
| | accompany this status. 


WXID No NCP buffers are available 
to receive the host identifi-| 
| | cation data. 


Read Host buffer unit ts too small 
| | to contain the data to be 
[CE+DE+UC | | transferred or the read has’ | 
lCwith { | been halted by a host I/0. | 
| data 
| check Write/Write The count field included with 
| sense | Break | the data transfer did not 
| 


X'OP") | | agree with the number of 
| | bytes sent by the host. | 


CE+DE+UC Read The host attempted some ope— 


[Cuith | Write | ration when contact was lost.]| 
| abort | Write break | { 
| sense i | | 
| x'o1"') | | | 


Peer: | Read | The NCP aborted. This status | 


|Cwith not| Write is given by the channel 


| | 
linitiali-| Write break 1 loader dump program (CLDP) | 
lzed X'02'| | that was loaded into storage | 
lor inter-—| | from the 3725 diskette during] 
lvention§ | | the IPL caused by the abend. | 
lrequired | | | 
lsense | [ { 
1cx'40") | | | 


CE+DE+UC.{ Read The channel adapter hardware 


lCwith | Write | is declared inoperative by | 
| command | Write break | the NCP. | 
| reject | | | 
| sense | | 
| x'go') | | | 
DE+UC Read start 0 The host attempted some 

lCwith ! Read start 1 | operation when contact was | 
| about 1 Write start 0 | lost | 
| sense | Write start 1 | | 
|} x"O1l') } WXID | | 
| | RXID | | 
| | Reset restart | | 
| Discontact | | 
DE+UC Read start 0 The NCP aborted. This status 
IlCwith not] Read start 1 is given by the channel 


linitiali-| Write start 0 loader dump program C(CLDP) 
lzed X'02'| Write start 1 that was loaded into storage 
lor inter—| WXID from the 3725 diskette during 


| 
| 
| 
RXID | the IPL caused by the abort. 
| 
| 
| 
| 


Ivention§§ | 

lrequired | Reset restart 
sense | discontact 
1cX"'40"') | contact 

| | or 

| | asynchronous 


|DEtUE+SM Read start 0 


Status | Command Explanation 


Read start 0 


| The channel adapter hard 
lCwith Read start l au oie 


1s declared inoperative by 


| command Write start 0 the NCP. 
[reject Write start 1 

sense 

Ix'8o') RXID 


Discontact 


| 
| | 
| WXID 
| | Reset restart | 
| | Contact | 


| 
| ATTN | Asynchronous | The NCP has data ready to | 


transfer to the host 


| 3 | 
| | Read . | Normal end but NCP has more | 
| 


| data to send to the host 


| indicator. Another read is | 
CE+DE+ | | required 


ATTN | 
| Write break | Indicates NCP has data to 


send to the host and requires| 
‘| | a read. 


| 
| | Write break | Normal end and allows | 


| CE+DE+ | chaining to a read channel | 
| +SM | | program. 


C(CE)+DE+ Read 


Normal end of channel trans— 


| UE+SM | | fer unit (CTU) and buffers | 
| | are now available for host | 
| | | Writes. 


A read was attempted but no 


Read start 1 | data was available. 
CE+DE+ Read 
[ATTN+SM has more data to send to the 


Also indicates buffers are 
available for host writes 


| 
Normal end but indicates NCP 
| 
| 
| 
Ut eer eee eee, | 


| 
| host and a read is required. 
| 
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NCP Sense Information 


Command Reject 
Intervention Required 
Bus Out Check 
Equipment Check 


NAUPWN HO 
Pitrrtdl 


Data Check 
Not Used 
Not Initialized 
Abort | = 
| Sense | Error | | Probable | Error Description 
| bits | cause | | 
0 Command Host | Command reject. The 
reject | program | control unit has detec— | 


| 
| | | failure | ted an invalid command | 
| | | from the channel. 


| 1 | Interven | Program | Intervention required. | 


| | tion | failure | The control unit has [ 
7 | required | _ | detected an internal | 
| . | programming error. 


2 Bus out Channel Bus out check. The 
check failure | control unit has 

| | | detected data from the 

| channel that is not 

| in proper parity. 


3 Equipment I70 | Equipment check. The 
| | check | control | control unit has detec— | 
‘io unit | ted an internal hardua- | 
| | | failure | re error. 
4 Data check| Host | Data check. Host buffer 
: program too small, PlU incor- 


| | | | 

| | failure | rect, possibly caused | 

| | | by Halt I70s or channel | 

| | : | | errors. | | 

| 5 | Not used | | | 


Not ini- Host Not initialized. The 


| tialized | program 
failure have a control program | 


loaded. . 


Abort. The control unit | 


| | control | has halted its channel | 
unit | operation abnormally. | 
| | failure | 


control unit does not { 
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P Channel Commands 


Command | Command Description Command |Command Description 
Name Code Name 
TIO Requests pending status for addressed X'19' Poll SOH |An X‘'09' operation is performed except 
line. that an SOH character is sent to the 


addressed line before the poll 
X'o1’ Write Data from the host is transferred to characters. 
the addressed EP line 


X"1B* Sad Two This command is treated by EP as a 
Read Data from the addressed EP line is i\No-Op. 
transferred to the host Set addr2 
X*1D" Diag PolljThis command is treated by EP as a 
| i\No-Op. 
| x LE* Adprep The host prepares the 3725 for 
polling by a BSC terminal on the 
Address ftaddressed line. This command 
is valid only if the CSP controlling 
Prepare the line is tn emulation mode. 
Sense ALE Sad Three|This command is treated by EP as 
Set addr3 
X"'23° SETMODE The host specifies the operating 
mode of the 2701 or 
| 2703 being emulated by EP. 
The host requests that the addressed 


x (@) 
< ro) 
oO Q. 
om] 0) 


This command is sent from the host to 
the 3725. 

The 3725 responds with an immediate 
CE+DE; 

or, if an initial selection is present 
or, if a programmed 

interrupt is pending, short busy is 
presented. 


X04? A byte of sense data pertaining to 
the addressed EP line is transferred 


to the host. 


*< x< 
© ©S 
W N 
< ~~ 


This command is treated by EP as 
an No-Op.| 


X'05* 


Write | 


X05! Write Host command to the 3725 indicating 
IPL that an NCP/PEP/ZEP is to be loaded. 


EP line be enabled. 
No data transfer occurs. 


iX"'O06" Prepare When a wake-up or line break signal 
: is received on the line addressed by | 
| ithe prepare command, the command is | 
terminated by a CEtDE. 
"09" Poll This command causes EP to request 
polling characters from the host. 
IX'OA! Inhibit An X'02'° operation 1s performed except 
that line timeout 1s tInhibited. 
IX'OD! Break A break signal is sent over the 
addressed EP line. 


x2? Disable The host requests that the addressed 
‘EP line be disabled. 
No data transfer occurs. 
X'41' iWrite Execution is similar to X'01" except 
that no data is sent to the addressed 
Break EP line. The command ends when 
carrier from the line drops, or when 
| a timeout occurs. 
X" OE! Search Data from the addressed communication X'58!' Read Execution is identical to X'02" except 
| line is not transferred to the host ithat no decoding of control characters 
| except for characters of an ending Clear is performed. 
sequence. This command is valid only | 
if the CSP controlling the line 15 tn 


x'29' Dial ‘Dial digits are transferred from 
| the host to the dial equipment. 


emulation mode. 


Mies lainckewe command is treated by EP asa 
| No-Op. 


X's! 


Sad Zero {This command is treated by EP as a 
No-Op. | 


Set addr0 


X'17" Sad One This command is treated by EP as a 
\No—Op. 


Set addr1l |] 
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EP Ending Statuses (Part 1 of 2) 


The following tables summarize status information that the 


Ending Status to Halt I70 (Start-Stop) ; 
Endin Status to Halt I/0 (Start—Stop) Ending Status to Halt I/O (BSC) 


Emulation Program can present to the host processor. The Channel End, | Channel End, Channel End, 
status byte bit designations are: | Device End | Device End and| Device End, | , 
Command | Status | Unit Exception| and Unit | Channel End, Channel End, Channel End, 

Bit 0 Attention Cnot used) | | Status | Check Status | | Command | Device End | Device End and| Device End, 

| | Status | Unit Exception] and Unit 
1 Status Modifier (SM) READ Halt I70 was Halt I70 was | | | Status | Check Status | 
2 Control Unit End (CUE) ere ee before| |received after| 
3 Busy INHIBIT [first character | [the receiving | _ READ Halt I/O was Halt I/O was 
4 Channel End (CE) Poreen received. | N.A. Ibit was set. | | |received before] lreceived after 
5 Device End CDE) SEARCH | [Lost data is | recacn ole phase] NA. | character 
6 Unit Check (UG) _ | | eo | |set in the | SEARCH |was detected. |[phase was de- 
7 Unit Exception (CUE) POLL | poe byte. | 


| Creceive) | 


ldata is set in 
jthe sense 


Ending status combination 


| 
| 
ltected. Lost | 
| 
| 


PREPARE jHalt I/O was Halt I/0 was [ lbyte. 
. | | ~|received after {received before | 
: Status Meaning | | | [the line went [a true start | N.A. | | PREPARE The command ware I/O was | | 
, | Ito space. (com-|bit was recei-— | | | lended after lreceived before| N.A. | 
! CE+DE+SM™ | Poll Command Termination: this three-bit | ee ihe po | | | eee ce aes belonged LA ay | 
combination indicates that either (1) a | eine ; dete ies, Nis; SELES res. 
| | start-stop or BSC Poll command was termina— | | [was detected. | 
| | ted due to a positive response, or (2) a i WRITE Halt I70 acts 
| BCS Poll command tac forminsteasdue. <. in the same | | | SET MODE|The command Halt I/70 was 
| | no response (that is, a timeout occurred). | | Fenecres eves eauacace | | | | feet gtces eevee erie “er | 
a was e comman JA. 
| CE+DE =| Command Termination: This 2—bit combina— | | for these com | | | | | received fended normally | | 
| | tion indicates that the command was execu- | BREAK mands. It does | N.A. | NA. | 
| | ted and terminated normally. | | ieee a | | WRITE Nala aig acts baeaee acts 
in e same in e same 
| CE+DE+UE | Unusual Condition: This 3-bit combination | | jUnit Check. | | | imeonst ase). | N.A. [manner as Read| 
| | indicates that an exceptional condition | | |Note: UE and UC| | | | |Stop sequence | [for receive = | 
| | has occurred. This condition is unique for | [may be set as al | | | [for this com | [position of | 
| esc Command. | [es eroy cree | | | [mand | |poll. | 
| commands. 
| CE#DE+UC | Command Termination: This 3—-bit combinati | ABS P REE’ Hele TO Wiss: ere 170 as 
| | indicates that the command was Poses Spee ath | DIAL Halt I70 was Halt I70 was | [received after |received before] | 
| | abnormally. The sense byte further defines | [received after [received before| | [a group, selec-la group, selec—| N.A | 
| | defines the error condition. i | [the channel | the channel | N.A. | tion, or pol- |[tion, or pol- | | 
= ate Mee ets eet ata : | lissued stop. lissued Stop. A | | | lling address lling address | | 
| |\CEntire number |connection was | | | lwas recognized |was recognized | 
i lwas dialed). |not established| | 
- : POLL Halt I70 acts Halt I/70 acts 
ENABLE Switched net— Non—-Switched | lin the same | lin the same | 
| lwork; Halt I70 |network; Halt | | | |manner as Stop | NA. ]manner as Read] 
| lwas received {I70 was recei— | | lfor transmit | lfor receive | 
| lafter the [ved before the | | | lportion of poll] lportion of | 
lattached data |fattached data | NA. | | | | lpoll | 
| lset established|set could eel | 
| Ja connection Iblish a connec— | DIAL Halt I/0 was Halt I/0 was 
| |€generated Dataltion. The line | | lreceived after |received before| | 
| |\Set Ready). TheJremains disa-— | | | lthe channel lthe channel | | 
| |Line remains lbled. | | | lissued Stop lissued Stop. i NA | 
|. lenabled. | | | |Centire number |A connection ] | 
| lwas dialed). lwas not esta- | 
|Non-Switched |Non—-Switched | | Iblished. { | 
j Inetwork; Halt Inetwork; Halt | | 
| [I70 was recei— |I70 was recei-— | | Note: if a command signals Channel End and Device End 
| [ved after Data |ved before Data| N.A lonly, the operation continues as though Halt I/0 were | 
| lSet Ready was [Set Ready was | | [never issued. 
| lreceived. The |received. The | | . 
| jline remains lline remains | i 
|enabled. |disabled. | 
| DISABLE fnee I/0 was 
lreceived after 
NZA 


linand tuas not 
laborted). 
an ean 


1 
| | 

| [Data Set Ready | N/A 
| [dropped (€com- | 

= 

| | 


| 
—_ 


i “éoicesan iinain: eel cecil 


EP Ending Statuses (Part 2 of 2) 


lcontrol mode. |Trade opera— 


[Set Ready). The]Set Ready). The| ltion, the H 


Ending Status CE, DE, and UE (Start—Stop) Ending Status CE, DE, and UE (BSC) 
Channel End, Channel End, Channel End, ae 
| Command | Device End | Device Ene ene eee eer | 
Stat Unit Exception] an ny eae 3 : : 
| | atus Y eeatuc | Check Status | Command Channel End, Device End, and Unit Exception Command Channel End, Device End, and Unit Exception 
ero Coren ergy paromer pares Seaeimmanana ae | Status | | Status | 
ENABLE Switched net— Switched net— 
lwork. Halt I70 |work. Halt os | | | eeeners, | | 83B2/83B3 ! READ EOT ee was received while the 
; receive communication li i 
Be areas bey the at- | | | [2741 [1030|TTY 33 and 35 |and WU 115A | SEARCH ne Was in control mode. | 
ltached data set|tached data set| | fo aaa ie ee es | 
lestablished a |festablished a | N.A | READ C was received EOT character FIGS-H-LTRS SET MODE Halt I/0 was received before the Command 
lconnection lconnection | | erro me was received|was received |was received. | | ended. | 
|\Cgenerated Data] (generated Data| . INHIBIT while in | |CFor World 
| 
| 


| 
| 
| WRITE The addressed communication line Was 
| 
| 
| 


| | 
j i li remains | | | eo receiving when the d 
lline remains |line 1 | meg bes ag aa ee ee command was accepted at| 
| | | [customer se- | 
Non-switched Non-switched | | | pao oe ! POLL (xmit) | 
[network; Halt |[network: Halt | masa eernaanertat ee ee eee eer ree PREPARE Halt I70 
I/0 was re- |I7O0 was re- : ; a /Q was received before character 
eee after lceived before SEARCH Invalid command FIGS-H-LTRS | | phase was detected. 


| | 
| | 
i | 
[Data Set Ready |Data Set Ready | NA. | | | lwas received. | 
lwas received. [was received. | | WRITE | ADDRESS Halt I”0 was received before group, 
| | 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| lenabled. |disabled. 
| 
| 
| 
| 
| 
| 
| 
| 


|The line re- |The line re- : | selection, or polling address was recog- | 
; =e rere | PREPARE | nized. 

iene enabled. aes DIAG WRITE The addressed communication line was | | 

lore Receiving when the command was accepted | ENABLE Switched Network: Halt 170 was issued 
DISABLE N.A. | N.A. N.A. DIAL at initial selection. | | before the attached data set established | 

nn Sn aas Sseorsnnnnnnnnnene lent EEE ac ti : _ j ° 
| a4 pea | | onnection. Non-Switched Network: Halt | 
| 


| 
| 
| I70 was issued before the Enable function 
| was completed. | 
| PREPARE | Halt I/0 was issued to the addressed | ieeere 
DIAL 


communication line before it received a | Halt I/O : eet a 
| | valid start bit | was issued before all the digits | 


| | necessary to complete the call were pres | 


ted 
ENABLE Switched net— [Switched net— |Non-switched | ented to the ACU 


lwork: Halt I/7O|work: Halt I/7O|network: Halt] 
lwas issued be-|was issued be-|I/O was 


|fore the atta-|fore the at- |issued before 

[ched data set |tached data lthe Enable 

lestablished a |set establish—-| function was 

|connection. i a connec— |completed. 
tion 


Non—switched 

Inetwork: Halt | 
1I/O0 was issued] 
lbefore the | 
[Enable func- | 
Jtion was ! 


LOT OTT TNS COS AT LY PE EO TEAL 


|completed. 

DIAL Halt I/O Halt I/0 was 
lwas is- ijissued before 
{sued be- lall the digits 


| 
lfore all pee Inecessary to NZA 


[ | 
| | | 
| | | 
| idigits lcomplete the | | 
| lnecessary| icall were | | 
| Ito com— lpresented to (| | 
| lplete the] lthe ACU. | | 
| lcall were] | | | 
| lpresented|] i | 
| |to the | | 
| |ACU. | | 3 | 
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EP Sense Information (Part 1 of 2) 


SENSE BIT = 0: COMMAND REJECT 


‘Command Line|Probable Error 
[Command] Line|Probable| Error ! [Line|Proba Description | 


SENSE BIT = 0 CCONTINUED) SENSE BIT = 1 CCONTINUED) 


Command|Line]Probable Error 
Type}Cause Description | 


iType|Cause | Description | 
: iBSC j|Host Line in trans 01,09 SS |Modem Line (not 
01 BSC }Host Line disabled [Program |parent wait | Failure |enabled) 
| | [Program Failure |mode. Modem—-(Cpower 
| | [Failure | | | : | off, on hook, 
IBSC [Host Line in trans not in data 
02 BSC {Host Line in trans ‘Program [parent wait | mode, not { 
| [Program |parent wait | | Failure |mode. | attached, not 
| | |\Failure |mode or — = = | loperational, 
| | | |\disabled | Host INo auto call ICTS dropped). | 
| [Program |feature Break signal 
06 BSC |Host Line in trans l\Failure |installed. received. 
| [Program |parent wait | 02,06 {BSC |Modem Line (not 
| | [Failure |mode or | 29 ‘BSC {Host Line in trans| OE,1E | [Failure Jenabled) 
| | | l\disabled | |\Program [parent wait | | Modem—(Cpower 
| Failure |mode, or no | | loff, on hook, 
09 BSC |Host Line in trans lauto call Inot in data 
| {Program |parent wait | |feature | mode, not at— 
| | |Failure |mode or | | linstalled. | tached, not 
| | | l\disabled | | | = ? = | operational). 
2F BSC {Host Line in trans 
09 SS |Host Command inva— [Program |parent wait | Line (not 
| | [Program |lid for some | | | |Failure |mode. Failure |enabled) | 
| | [Failure |SS terminals | | : Modem—Cpower | 
OA BSC |Host Command inva— |] | | [Program |lid for BSC not in data 


[Program |lid for some | 


lmode, not at— 
| | [Failure |BSC terminals | 


Failure |terminals. 
7 ltached, not 


| 
[ 

42 BSC |Host Command inva-— | off, on hook, 
| 


| i: Host Command inva-— loperational). 
OD BSC |Host Command inva- other jand Program lid. | Space for 1 
| | [Program |lid for some | | command] BSC |Failure | 7 over 1 char- 
| [Failure |BSC terminals | lacter time. 
0D SS Host Command inva- Modem Line Cnot 
{ i [Program |lid for some | Failure |enabled) 
; | | [Failure |SS terminals | SENSE BIT = 1: INTERVENTION REQUIRED |Modem—Cpower 
OE BSC |Host Line in trans | | | Inot in data 


[Program |parent wait 
|Failure |mode, no | 
[station selec—] 
[tion capabi- | 
| 
| 


Error 


lattached, not 
Description 


loperational). 


loff, on oe) 
| 
| | 


| Imode, not 


llity or line Line (not 


DSR does not 


|disabled. [Inter-—  |enabled) | land |Failure |rise after | 
face Modem—Cpower | BSC lone second 
OE SS |Host Command inva- Failure |off, on hook, | Cnon-switched 
| | [Program |lid for some | | [not in data line). 
| ! [Failure |SS terminals | [mode, not : | 
| [attached, not 29 SS |Modem Auto Call 
1E SS Host Command inva- operational, land |Failure |Unit-CPower | 
| | | [Program |lid for $$ | |CTS dropped). 


| ee off, not at— | 
| tached, DLO | 


| | | lon). | 


| | [Failure |terminals. | 


Line Cnot 
lInter-— |enabled) 
|face |Modem—C Power 


1E BSC |Host Line in trans-}j. | 
Failure loff, on neo 
| 
| 
| 


[Program |parent wait | 
|Failure |mode, no | 
Istation eae 
| 
| 


| Inot in data 
| ltion capabi- 
— =o 


mode, not 
[lity or line |attached, not 
|[disabled. loperational, 


| i iCTS dropped). | 
23 $s Host Command inva 


| | [Program [lid for S/S | 
; | [Failure |terminals. | 


EP Sense Information (Part 2 of 2) 


SENSE BIT = 2: BUS-OUT PARITY CHECK 


|Conmand|Line|Probabte| Error 


|Type|Cause | Description | 


All NA Channel |Wrong bus-—out 
[Failure |parity when | 
| loutput data | 
| |Cfrom the { 
| lchannel) is | 
{ lbeing presen-—| 
| ted. 


SENSE BIT = 3: EQUIPMENT CHECK 


|Conmand] Line|Probabte| Error | 


| Type]Cause | Description | 
All SS Hardware|Hardware de- 

land |Failure |tected error, 

IBsc | llogged in EP 


| 

| 
lerror log. | 
[Also when EP | 
lloaded to | 
lunhang sub- | 
|channel and | 
|when command | 
lalready | 


lactive 
Ts es 


SENSE BIT = 4: DATA CHECK 


[Command] Line|Probabie| Error | 


| Type|Cause | Description 


02,0E BSC |Communi~|Check Charac— 
11E,09 Ications |ter did not 
|\Failure |compare. In- 
|correct con- 
ltrol sequence 
|transparent 
Imode, or VRC 
error on 


[ASCII. 


01 SS Communi~{VRC or echo 
| | Ications |check. 
| | |\Failure | 


02,0A SS Communi~j| VRC, LRC, 
|cations [Circle N res-| 
|Failure |ponse to text| 
| lor line at 

| lspace at stop| 
| lIbit time. 


09 SS Communi-| VRC, echo 
lcations |check, line | 
|Failure Jat space at | 
lstop bit time] 
lor response | 
| received | 
lother than | 
}Circle N or D| 


OE 5S Communi~j{Line at space 
| | lcations Jat bit time. 
| | |}Failure 


SENSE BIT = 5: OVERRUN 


[Command] Line] Probable| Error 


| Type|Cause | Description | 


02,0A Ss Host Data service 

[Program/|/is not hon- | 
[Program Jored before | 
{Failure |next char-— | 
| acter or | 
| lbuffer is | 
| lreceived. | 


02,0E BSC |Host Data service 
|Program/]is not hon- 
[Program |ored before 
[Failure |next char-— 
Jacter or 
lbuffer is 
lreceived. 


01 BSC }Host Data service 
|Program/]is not hon- 
|}Program Jored before 

[Failure |next char-— 

| acter or 

[ [buffer is 

{ lreceived. 


03 BSC |Host Data service 
[Program/]is not hon- 
[Program Jored before 
|Failure |next char- 


lreceived/ 
ltransmitted. 


| 
| lbuffer is 
| 


SENSE BIT = 6: LOST DATA 


|Command| Line|Probable| Error | 


Type|]Cause | Description | 


02,06 55 Host Data service 
10A,0E Jand |Program/|request or | 
[BSC |Failure |Jreceiving bit| 
fis on when | 
|}Read or Halt | 
[I/O issued. | 
}Channel is- | 
[sues Stop | 
[during read | 
lservice oper—]| 
lation. 


| 
| 
| 
lacter or i 
| 
| 
| 


SENSE BIT = 


TIMEOUT 


Command|Line|Probable Error 
| | Type|Cause | Description 


01,09 BSC |Modem Line does not 
} OD | lInter—- |become trans-—| 
| lface Jmit opera 
| | [Failure |tional within] 
| | 125.5 seconds. | 
01,09 $5 Modem Line does not 
| OD | l\Inter— |become trans—| 
| |face lmit opera 
| | |\Failure |tional within] 
| | | 25.5 seconds. | 
| | | lor no reply | 
| | | Jreceived— | 
| | | l\Ccontrol | 
| | | ltimeout 09). | 

02,0E SS Communi-~|{No character 
| | lcations |Jreceived | 
| l\Secon—- |within speci-]| 
| | ldary lfied time | 
| | |Failure Jinterval. | 
02,0E BSC |Communi-—|No character 
| | [cations |received | 
| | [Secon— [within 3 | 
| | | dary lseconds. | 
| | |Failure | | 

29 SS Modem Auto Call 
| land |Inter—- Junit returns | 
| IBSC |face l|Abandon Call | 
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{Failure Jand Retry. 
Modem DSR does not 


| Inter- lgo off within| 
lface 125.6 seconds. | 
|Failure | 


Modem DSR does not 


l[Inter- |[go off within] 
|face 13 seconds. 
|Failure 


}Communi-—|Line open 

Ications |[Ccontinuous | 

|\Failure [space) for 
$25.6 seconds. | 
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Channel Tag Line Definitions (Part 


Address In 


‘Address in’ is a tag line from the attached CAs to the 
channel. It signals the channel when the address of the 
currently selected CA has been placed on "bus in’. During 
an initial selection sequence, or a CA-initiated sequence, 
the channel responds to ‘address in' by raising "command 
out’. ‘Address in’ stays up until the rise of "command 
out’. "Address in' must fall so that "command out’ may 
fall. "Address int is not up concurrently with any other 
inbound tag line. 


Address Out 


"Address out' is a tag line from the channel to attached 
CAs. It signals all the control units to decode the 
address on 'bus out'. If any CA recognizes the address, 
it responds by raising ‘operational in' when ‘select out’ 
and "hold out' rises with "address out" still up Cexcept 
during the short—busy sequence). ‘Address out' rises 259 
nanoseconds after the address is placed on ‘bus out" or 
after the rise of ‘operational out’, whichever occurs 
later. "Address out" is down for at least 250 nanoseconds 
before its rise for CA selection. If ‘address out’ falls 
before "select out’ rises, the CA selection is cancelled. 


"Address out’ can rise only when ‘select out’ and "hold 
out', "select int, 'status in', and ‘operational in' are 
down at the channel, except for interface disconnect. 
Ultimate use of the address on 'bus out’ at the CA is 
timed by the next rise of "select out’ at the addressed 
CA. The rise of "address out’ is delayed at least 250 
nanoseconds after the address is placed on ‘bus out". 

Once "address out’ and 'select out’ and "hold out’ are up, 
‘address out’ stays up until either ‘select in" or ‘opera 
tional in' rises, or ‘status in' falls during a short—busy 
sequence. Except when interface disconnect is being 
signaled during CA selection, "address out’ cannot be up 
concurrently with any other out tag line. 


Command Out 


The "command out’ tag line from the channel to the CAs 
signals the selected CA in response to ‘address in', 'sta- 
tus in’, ‘data in',or "service in'. The rise of ‘command 
out" indicates that any information on 'bus in’ 1s no ; 
longer required to be valid. "Command out!’ stays up until 
the fall of the signal that raised it. 


During an initial selection sequence, "command out’ rising 
in response to the rise of ‘address in' indicates to the 
selected CA that the channel has placed a command byte on 
"bus out!. 


During "interface disconnect', ‘address out’ may be up 
concurrently with "command out’, but normally no other 
outbound tag line is up. 


"Command out’ up in response to "data in’ or ‘service in’ 
always means STOP. ‘Command out' in response to "status 
in' means STACK. 


When "command out" is raised to indicate PROCEED, STACK or 
STOP, "bus out’ has all zeros but not necessarily correct 
parity. 'Bus out’ should not be parity checked under these 
conditions. | | 


1 of 2) 


Data In 


"Data in’ is a tag line to the channel from attached CAs. 
It is used to signal the channel that the selected CA 
requires the transmission of a byte of information. The 
information depends on the I/0 operation in progress. The 
channel responds to the rise of ‘data in' by raising 
either "data out" or ‘command out’. 


During execution of an I/0 operation specified by READ or 
SENSE, the CA places a data byte on ‘bus in' and raises 
‘data in’. During execution of a WRITE command, the CA 
raises 'data in’ and the channel places a byte on "bus 
out’. When ‘data in’ is alternated with "service in', 
‘data in’ may rise when "service out’ is raised in 
response to ‘service in’. However, "data in' is not 
considered valid until "service in' is dropped. Similar- 
ly, "service in' may rise when 'data out’ is dropped in 
response to ‘data in'; however, "service in' is not 
considered valid until "data in" has dropped. 


The conditions that apply to "service in' concerning over- 
run also apply to ‘data in’. 


Data Out 


"Data out’ is a tag line from the channel to attached CAs, 
and is used in response to the rise of "data in’. During 
READ or SENSE operations, the rise of 'data out’ indicates 
that the channel has accepted the information on 'bus in'. 
During execution of a WRITE operation, the rise of ‘data 
out’ indicates that the channel has placed on ‘bus out’ 
the data requested by ‘data in’. 


When ‘data out" is sent in response to 'data in’ during 
execution of an I/0 operation specified by a READ or SENSE 
command, ‘data out’ rises after the channel accepts the 
information on ‘bus int. In these cases, the rise of 
"data out’ indicates that the information is no longer 
required to be valid on ‘bus jin", and is not associated 
with any information on 'bus out’. When ‘data out’ is 
sent in response to ‘data in’ during execution of a WRITE 
command, the rise of ‘data out' indicates that the channel 
has provided the information requested on 'bus out’. 


"Data out’ remains up until the fall of ‘data in'. 


\ 


Operational In 


Attached CAs have a line to the channel to signal that the 
CA has been selected. ‘Operational in’ stays up for the 
duration of the selection. The selected CA is identified 
ee address byte on ‘bus in' when ‘address in’ was 
raised. 


The rise of ‘operational in’ indicates that a CA is 
selected and communicating actively with the channel. 
"Operational in' rises only when incoming ‘select out! to 
the CA is up and the outgoing "select out’ is down. That 
is, the CA traps ‘select out", and does not propagate it. 


Fes line ‘operational in’ can drop only after 'select out’ 
rops. 
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When ‘operational in’ is raised for a particular signal 
sequence, it stays up until all the required information, 
data or status, is transmitted between the CA and the 
channel. If "select out’ drops, ‘operational in’ drops 
after the rise of the outbound tag associated with the 
transfer of the last byte of information. 


Operational Out 


"Operational Out’ is a tag line from the channel to 
attached CAs, and is used for interlocking purposes. 
Except for "suppress out’, all lines from the channel are 
significant only when ‘operational out" is up. Whenever 
"operational out" is down, all inbound lines from the CA 
drop, and any operation currently in progress is reset. 
Under these conditions, all CA-generated interface signals 
are dropped within 1.5 microseconds after the fall of 
"operational out’ at the CA. 


Request In 


"Request in’ is a line from all CAs to the channel. When 
up, this line indicates that the CA requests service and a 
selection sequence. 

The line is dropped when: 


@ "Operational in’ rises, unless additional CA-initiated 
sequences are required 


e The CA is no longer ready to present data or status 
information 


° The selection requirement is satisfied by another path 


*Request in’ never falls later than 250 nanoseconds after 


the fall of "operational in' if the sequence satisfies the 
service requirements of the CA. 


"Request in’ does not remain up when ‘suppress out’ is up 
if the request is for suppressible status. When the CA is 
requesting a selection sequence to present suppressible 
status, ‘request in’ falls at the CA within 1.5 microsec- 
onds after the rise of "suppress out’ at the CA. 


"Request in’ can be signaled by more than one CA at a 
time. 


Unannel tag Line vetTinitions (Part 2 Of 2) 


Select Out, Select In, and Hold Out 


CA selection is controlled by ‘select out’, ‘select in’ 
and "hold out". "Select out’ and "select in’ form a loop 
from the channel through each CA to the cable terminator 
block (€'select out') and again through each CA back to the 
channel (€'select in’). CA selection circuitry may be 
attached to either ‘select out' or ‘select in', though it 
is assumed to be always connected to "select out’. 


If selection is not required, the selection signal is 
propagated in turn by each CA to the next CA on the line. 


When an operation is being initiated by the channel, 
"select out’ is raised not less than 400 nanoseconds after 
the rise of ‘address out’, which indicates which CA is 
being selected. 


The channel keeps "select out’ up until ‘select in’ rises, 
or until ‘address in' and ‘operational in’ rise, or until 
"status in’ rises. When ‘select in' rises, ‘select out’ 
drops and does not rise again until after ‘select in’ 
falls. 


A CA becomes selected only when it raises its ‘operational 
in’ tag line. After the drop of "select out', the CA 
keeps ‘operational int up until the current signal 
sequence is completed. If a CA raises ‘operational in', 
it suppresses the propagation of "select out’ to the next 
CA. If the CA does not require selection, it propagates 
"select out’ to the next CA on the line within 1.8 micro- 
seconds. 


When ‘status in" rises in response to ‘select out’ in the 
short—busy sequence, "select out’ drops and does not rise 
again until after ‘address out' has dropped. 


To prevent overlapping of interface sequences, either: 


1. "Select out’ is not raised until all inbound signals 
for the preceding sequence are in the down state, or 


2. The In tags are considered valid until 1.5 microsec- 
onds after the fall of ‘operational in’ for the 
preceding sequence. 


"Hold out’ is a line from the channel to attached control 
units and is used with "select out’ to synchronize CA 
selection. "Hold out' is also used to minimize the propa- 
gation of the fall of ‘select out' by purging the signal 
from its path. Once ‘hold out’ drops, it cannot rise 
again until 4 microseconds later. 


Service In 


"Service in’ is a tag line from attached CAs to the chan- 
nel and is used to signal to the channel when the selected 
CA is ready to send or receive a byte of information. The 
information associated with ‘service in’ depends on the 
operation. The channel responds to the rise of ‘service 
in’ by raising either ‘service out’ or "command out’. 


Service Out 


‘Service out’ is a tag line from the channel to attached 
CAs and is raised to signal the selected CA when "service 
in’ or ‘status in’ has been recognized. A signal on 'ser- 
vice out’ indicates to the selected CA that the channel 
has accepted the information on 'bus in' or has provided 
on ‘bus out! the data requested by "service in'. 


Status In 


"Status in’ is a tag line from the attached CA to the 
channel to signal that the selected CA has placed a byte 
of status information on "bus in’. The status byte has a 
fixed format and contains bits describing the current 
status of the control unit. The channel responds by rais- 
ing either "service out’ or "command out", or by dropping 
"select out’ in the case of a short—busy sequence. 


"Status tn' does not rise concurrently with any other 
inbound tag line. It stays up until the rise of another 
outbound tag line, or until 'select out' drops in the 
case of a short—busy sequence. 


"Status in’ must fall so that the corresponding out tag 
may fall. In the case of a short—busy sequence, that 
status information stays valid until "select out' drops. 


Suppress Out 


"Suppress out’ is a line from the channel to attached CAs: 
it may rise or fall at any time. This line is used both 
alone and with the out tag lines to provide the following 
special functions: 


° Suppress data 

° Suppress status 
° Command chaining 
e Selective reset 
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Selector Channel 


(a een en fe ,; 


Operational Out —————4 


Request In ————_—+ a a Ba ee 


nO ay ey 
fe 
A 7 WE 


Hold Out 


res 


Address Out ——————4 


| 


XJ 


Operational In —————4 


a 
| 
L 
bel 


Address In ———————+ 


Command Out ———-~—— 


Status In —————4 


Service In ——————4 


ee ee es ee fee ee eee ee ee as ee 


| 


Service Out ————_—+ : 


aoe ae | 
ee oe | | 
ie ie ae WN 
I\VoN | 
l 

4 


ols 
| 
| 


A TAZA QW 


| ' Status | | ! Pe ee | | | 
(Valid) ae Addr; Zero _ Data i 1 | Status | Addr | Status | tatus | 3 
Bus In 9 lines aero 9 — CE pata gy Ot il I pp a. 
real Data Byte Count = 0 l | 4 | a | DE | 
(Valid) Addr, Read ! Addr; | Control | Addr ! | 
iad ve ! | 
Bus Out 9 lines ————~+ ae ——— = es ee ! 
Li 
| | 
S | | 
Suppress Out ——4-_____$__$___$__$_______++ —— | . a | 
| Suppress | | 
Data 
Mech | ss Stop | : _ ; | | Device End 
| Delay eis i arta Chalng dndicsted Device End Status Occurred Status Accepted 
See ee vg ee En ee nee Fee tee: Immediate Command Operatio Control Command Initiated - CA Busy Response — Ending Procedure : 
| anne ——— aS aera en aa oe _ = Channel-Initiated Sequence —. CA-Initiated Sequence 


Note : The Circled dot (@) is used in the sequence chart to 
indicate the checking of that signal’s level before proceeding. 


Legend 
CE = Channel end 
DE = Device end 


CU Forced Burst Mode 


Operational Out -———4-—_————  —_) 9) I a a 


Request In—————+ esos, 


| a oe CNOA | Cn en en CET CO ICC SE a ee EF eS | a ee ere 7 


| 
| 
| 
| 
| 


Hold Out-——_—+ = ( LE ae: p )_[ 7s 1\ 
Select Out ——_—_— | i aa a f im pecans i © 
a ees eee ee 

bia eel 
Address Out ——_ a is fe es ; 
)y Ae\T LN Vit it 


Operational In ———, 


Address In —————, 


Command Out ————+ 


| 
| 
I 
! 
| 
! 
oO ] | 
| 
| ae ! ! 
r 
Service In | NP N\A ~ | 
| 
ae rt | | 
| ' ; 1 
| oma TY SND WD N | | 
Service Out ———} (eens soon . 
f = ttt Status ~ | | 1 | ! ! mete | | ae 
{ | ! | ; H 
(Valid) iy Addr: -Zeto I . PS Status {| ! ' Addr! | Status ! ' Addr | Status 
Bus In 9 lines, } L ener, ) ! es ) | ae | ae toa} | | Sipe iii re oe ee ee 
ae ihe or ae | PF | tBusy, Sab ch DE 
(Valid) \Addri; Write Data!__! } ee |Addr; Control; | | Addr! — Control 
Bus Out 9 lines———___ jenna etree } | ea ! | ae 
jo 
f Last Byte ! | a 
; tatus 
Suppress Out —————2 ~ ! _ Device End Occurs Device End | Accepted 
J Suppress Status Suppress Out areca ee eee Ne Sole os 
‘- Chaining | | | ~ ft | Status Stacked 
Indicated t. Channel Rejects Status (Stack) Channel Free “ 
Mech | Mech Ending to Handle Interrupt-Causing Condition Command not Executed 
- Initial Selection = —+ Data Transmission———++ Ss ea TESTIO — Command to Busy Device ——-+—— —Command to Divice with Immediate Command Executed — 


Delay Delay Sequence 


Stacked Status 
Normal Channel Operation: 


Note : The circled dot (e) is used in the sequence chart to 
indicate the checking of that signal's ievel before proceeding. 


Legend 
CE = Channel end 
DE = Device end 
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Channel 


Multiplexer 


Operational Out—+-— 


[rr 


enh 


yp 


W 


| 


Request !n— 


Ko) 
\ 
Co. 


Hold Out—+— 
’ LAT Pineal imit : 
Select Out | i | | | 4 
Select In— eee | | | | | | | : 
| | 
eitiialsh rected Liat J\ hk fi} dl 
Address In— t . L yA ‘ 
| 
. ™ 
Command Out—.— , _. ! f 4 | | P~% ; 
: ; ! ; _ . : a { | i 
Status In— : : oo iA : ————— . nA — eee _~ _ | = 
it i \ : | 
. a a oe i | ey ee | 
Service: Nhe : eres re : m4 ae | - | \/ ! 3 NT, \ 3 . 
| ! ce Aw : | - ie) = i | eC 
Service Out—, | Pe eee, A ae aoe rit SN Pet VT | ! ! 
_ ea ! i eo a. | 1 | in | -_ 1 ) li ! 
(Valid) . | Addr, Status . Addr: Status Addr_ |Data: Add Data Addr 'Data, Data Addr Status ! ! Addr Status 
Bus In 9 lines—: ) : Li Saree ate UG) ee Se eticecieeeel) Wiese eee, ake tee eee Ee ces | N fae ! ee : 
' : | = ! | Vt | , | 
___ (Valid) ‘Addr Read 'Addri Read DE ‘Addr’ DE! 
Bus Out 9 lines——, ! | 
| | Status 
i ; i 
Suppress Out—-——___________ cee Accepted 
| | | | Status 
) | | : Accepted 
System Aut i... Initial Selection.- Ph ae Initial Selection— -- ~-—- Data Transmission -——- = Data Transmission -.-----—+--—- Data Transmission-—-----——-—--Data Transmission— —~-- Ending Sequence ——--=--— Interface — “~~ Ending Sequence 


| 


| : Disconnect 
eT ae 2 eee Beer ee ee eee + Multiplex Operation -----—. ——- FN nee i ee et 


Note : The circled dot (@) is used in the sequence chart to 
indicate the checking of that signal’s level before proceeding. 


Legend 
CE = Channel end 
DE = Device end 


Block-Multiplexer Channel (Part 1 of 2) 


eens | Semnenenmneeeene 


ay 
Operational Out 


Request In ——_, eines eee 
Hold Out +», fe /' S "A i la f 
| ! h OO 
Select Out | i 
Select In ~~, x , I [| = 
Address Out ~~, | | cas LT | B [SALE RONS | EARLE ETS 
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| ee ; 
t ot { 
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Command Out ___, 
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4 


Status In —WWWW, a aS e | See ee 
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i 


! 
! 
J 
| 
( 
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{ 
———__—— 
Addr 'Status.Zero Data 
{ 
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' | 
Service Out ————__»»- , , =_ ~ 
: | Addr {Status |Zero i Status. | jAddr '! Status ae Status |! 
; (Valid) ne ae -— boy | ] Data l ! 
Bus In 9 lines Fee iso ee eens le , _— CE ! ? ee Ly | C ] | 
; Addr ! Control Data | Addr { Read : | i ie aig ef rod | | DE | Addr Read 1 t 
Bus Out 9 lines ZI a ig ae eee nee iat ieee | = i | a ! | l | | | 
ti? | ' | 
14 
1 | 


Suppress Out , i 
. } 1 
Data In oe [eee LY 
Data Out weld’, zs 
; (Valid) 
Bus In 9 lines ————, OEE RRCEEE EE | Senne 
Bus Out 9 lines oan LATER 5 CR AB 
Mark In 0O biaeciieeancied) jeans 
Mark Out 9O | co near Deceeee eee 
Mark In 1 SERIO eee ae ee 
se 
Mark Out 1 pa fp ————— {| by 
| 3725 
Mark In Parity ————_»+-__- ae eens, Caer 


Mark Out Parity a 


-— Initial Selection eer eneen tees Data Transfer — — an Ending — Initial Selection we -—____—___—_——- Data. Transfer . —-———___—______—__ Ending Initial Selection ——— Data Transfer - 
L Sequence | | Sequence 
se ee ee Block “Multiplex: Operation (<..-=-..-.2 2...2515. a Two-Byte-Wide Data Transfer =a 2 aaa ——-—. Block Multiplex Operation — 


Disconnection with Channel End: (Not Used by 3725) Data In Data Out Transfer 


Note : The circled dot is used in tha sequence chart to 
indicate the checking of that signal’s level before proceeding. 


Legend 
CE = Channel end 
DE = Device end 
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Block-Multiplexer Channel (Part 2 of 2) 
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a aif ic \f a Ra 
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Bus In 9 lines oe ce (DE ieee (eB ! DE ! ) | CE — 
cd 3) e DE - 'Addr'{ Control. CE, M . | Addr i] Control | 
‘ | | { ' | { ' 
— =— _—— : a 7 
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1 ft | 
erent ET | 5 ee ee: ae < . 
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Data In aie ata . | — 
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Data Out ae aye y oS , ! ! 
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| 1 
Bus Out 9 lines nny , ) 
: | 
Mark In Ov, () enone 


Mark Out 0 2 © ee ee 
atk In ne 7 ee: See 2 
ark Out 1 p-— as 2 ee 


Mark In Parity e——— 


ie ee ee ee eee 


[ 


Ending Sequence — | Chaining Indicated Command Retry 
Indication : 
aE a a a at ee ee | Block Multiplex Operation en —______—- Block Multiplex Operation §$——— 
Note : The circled dot (@) is used in the sequence chart to Reconnection with Device End Reconnection after Command Retry 


indicate the checking of that signal’s level before proceeding. 


Legend 

CE = Channel end 
DE = Device end 
M Modifier 
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DC Voltages and Tolerances at Board Pin Level 


[vac [vain | vaox | Birla (om 


: 
: 

| 

p 

p 
(Note 1) 

: 

: 

p 

p 


+10.92 +#13.20 0.40V p- 


#12.0 #11.40 | +13.20 0.40V p- 
(Note 2) 


L+26.0 | s2i.00 | +27.60 | 0.30v ep 


Notes: 


1. O2-PS7 only 
2. QO1-PS4 only 


Channel Adapter Troubleshooting Techniques 


The channel adapter troubleshooting is 
performed using the following techniques: 


e Checking the channel adapter enabl- 
ing/disabling operation (see page 
12-800) 


e Checking the channel adapter autose- 
lection mechanism (see page 12-803) 


@ Running a scoping routine to check the 
autoselection mechanism (see page 


12-807) 

° Checking the cycle steal mechanism 
(see page 12-809) 

e Running a scoping routine to check the 
cycle steal mechanism (see page 
12-8303) 


3725 Mode! 1 


MIOC Bus __ | 
Cables @2 


MMB (01A-A1) 
Common to Models 1 and 2 


SCTL 
MEMs 


CCU to Storage Bus 
Cables (7) through ‘®) 
CCUB (01A-A2) 
Common to Models 1 and 2 


| 
(When no 3726) | 
| | 


LAB Pos 3 (01B-A1) 


RDV-3 


(See Note 2) 


i 
Y “1 
> 
2D 
eg 


OR 


CLAB1 (01A-A3) 


CS1 LICs 
3 7 
Q rimary }OC Bus 
4 oe 8 
as aie 


| 
| 
| 
| 
| 
| 
| CLAB2 (01B-A2) 
| 


3725 Model 2 (With CCUB and MMB) ————————_> 


LAB Pos 3 (01B-A1) (See Note 2) 


| | 
| CS5 FES LICs 
1 o1 | 


RDOV-3 


Primary |OC Bus 


Cables(1) (2) (3) (See Note 1) 


C2LB2 (01B-A2) 


C2LB (01A-A3) | 
| 
| 


«= ~ 
3 = | 
QO O 
When no | 
C2LB2 : : 


1 


LAB Pos 6 (02A-A1) 


° “1 


(See Note 2) 


Fa 
ROV-5 


ROV-10 


LAB Pos 8 (02B-A2) 


CS16 = LICs 


(See Note 2) 


/ LAB Pos 5 (02A-A2) 


Secondary !OC Bus 
Cables @3 

i . 

<4 T 


(See Note 1) 
(See Note 2) 


RDV-6 
RDV-9 


LAB Pos 4 (02A-A3) 


(See Note 2) 


LAB Pos 7 (02B-A3) 


(See Note 2) 


RDV-7 


(When no Gate 028) | Tt | i 


ROV-8 


Legend: Bus Terminator (BUSTERM) 


Note 1: See page 4-070 for cable card connector identification. 


Note 2: LAB Pos 3 to 8 organization Jf LAB type C installed (TRA) 


LAB Pos. 3 to 8 


49.7ENM 


Aw... L. — Lie | Art _? ae a 


Enabling/Disabling Checks 


CLOCKING 


Clock signals driving the channel adapters 
are 5 MHz and 100 ms. The CCIN card 
receives 5 MHz on pin M07 and the CHIN 
card receives 100 ms on pin P07. (See 
page 5-050 for clock scoping details.) 


CHANNEL ENABLING/DISABLING 


Note: The switchCes) on the control panel 
do not enable a channel adapter when in 
the ‘Enable’ position unless an IOH/IOHI 
Output X'7' instruction with byte 1, bit 4 
set on has been issued to the channel 
adapter that is to be enabled. 


The channel adapter enable switch circuit 
for each host interface covers a path from 
the control panel circuit board to the 
CHIN card in that channel adapter. Using 
the cabling between boards chart on page 
4-070 as a general reference, and the 
detailed routing drawing on the next page, 
the channel adapter enable circuit trace 
and measure from the control panel circuit 
board through to the CHIN card input pin. 


The channel adapter switches are part of 
the control panel circuit board. The 
common points of the switches connect to 
the de ground plane of the board at O01A-Al 
via two parallel paths as shown on the 
detailed routing figure. Each switch 
feeds a separate latch which is also 
located on the control panel circuit 
board. The purpose of this latch is to 
eliminate switch bounce. When the switch 
is down Cto disable the interface), the 
output of the latch is at +3.8V3; when the 
switch is up (to enable the interface), 
the output of the latch should be between 
0 and 0.5V. Each latch is routed to the 
CHIN card of the corresponding channel 
adapter as shown on the detailed routing 
figure. 


Note: If the line is open circuit at any 
point, the level at the CHIN card input 
Will float to about +t1V to +2.2V as shown. 


(Part 1 of 3) 


All Channel Adapters Disabled Lamp 


This lamp is a LED with a driver which is 
part of the control panel circuit card. 
The input to the LED driver is a large 
"DOT OR' circuit. A line from each chan- 
nel adapter feeds the 'DOT OR‘' as shown on 
the detailed routing drawing. When an 
interface is enabled for any channel adap- 
ter, the CHIN card for that channel adap- 
ter sends a ground level to the 'DOT OR', 
turning off the LED. 


If no channel adapter is enabled, the 'DOT 
OR" line should rise to about +1.7V¥, turn- 
ing on the LED. 


Hexadecimal Display Codes X"EE1" through 
XEEA' | - 


Immediately after a power on reset, the 
MOSS code (Cin ROS) makes a check of all 
the installed channel adapters to ensure 


that none of them has its "Enabled' line 


active. If an 'Enabled' line is found to 
be active, an error code is displayed on 
the hexadecimal indicators. The corres- 
pondence between the error code and the 
channel interface is as follows: 


Interface A Interface B CTPS) 
LA 


X'"EEL' 1B 
X"EE2* 
X'EES' 
X'EES' 
X"EE5' 
X'EE6! 


These displays could be caused by the CHIN 
or CADR cards. A grounded or open circuit 
"Channel Adapter Enabled’ signal(s) from 
each channel adapter to the MMB board may 
also be suspected; refer to the detailed 
routing diagram on the next page. 
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Channel Adapter Enable Switch Circuit Routin 


CA 


Enable 5 


Switch 


Control 


Panel 
Connector 
P5 B13. Ga 
CA 
O1A-A1 
CA 
Gnd ® 4 A06 
Control CA 
Panel CA 
Connector CA 
P5 A15 CA 
CA 
U1A11 
CA 


Connects to 
Ground Plane 
of 01A-A1 Board 


1A Enable 


1B 


6A 


Enable 
Enable 
Enable 
Enable 
Enable 
Enable 
Enable 
Enable 
Enable 


+ = Disable CA ( + 3.8V to +5V ) 
- = Enable CA ( OV to +0.5V } 
Float = + 1V to +2.2V 


Control YG 


YF YE YH YD 

Panel Connector Connector Connector Connector Connector 
Connector O1A-A1 O1A-A1 O1A-A1 O1A-A3 = O1A-A3 
P5 

BO1 S1E08 Q1A08 V1D08 

B10 T1E08 Q1B808 V1E08 

BO2 S1E06 R1B08 W1E08 J1C08 

B11 T1E06 R1C08 X1A06 J1008 

BOS T1B08 M1B08 

B12 U1A08 M1D06 

BO7 T1008 M1B06 

B14 U1B08 M1E08 

BOs T1C06 M1C08 

BO9 T1D06 M1D08 


All Channel Adapters Disabled "Dot Or" Circuit Routing 


CA 1A or 1B Enabled 
CA 2A or 2B Enabled 
CA 3A or 38 Enabled 
CA 4A or 4B Enabled 
CA 5A Enabled 


CA 6A Enabled 


CHIN 
Card 
Output 
Pin 


O1A-A3 
V2812 


01B-A2 
F2S12 


02C-A1 
U2S12 


02C-A1 
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01B-A2 02C-A1 


V1D08 
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M1B08 
M1D06 
M1B06 
M1E08 
M1C08 
M1D08 


+1.8V = All CAs Disabled ( LED On ) 


OV = One or more CAs Enabled ( LED Off ) 


O1A-A3 
W1D08 


01A-A3 
K1C08 


02C-A1 
N1D06 


O1A-A1 
R1A08 


O1A-A1 
N1D06 


O1A-A1 
U1C13 


AQ01 


A20 


Connector Connector 


CHIN 
Card 
Input 
Pin 


01A-A3V2M05 
O1A-A3V2P05 
01B-A2F2M05 
01B-A2F2P05 
02C-A1U2M05 
02C-A1U2P05 
02C-A1P2M05 
02C-A1P2P05 
02C-A1K2M05 
02C-A1F2M05 


-TO ‘All Channel Adapters 


Control! Disabled’ LED Driver 


Panel 
Connector 
P5 A18 

* 


P5 
Connector 


Control 
Panel 
Board 
Rear 
View 
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Channel Adapter Enable Switch Circuit Routin 


+ = Disable CA ( +3.8V to +5V ) 
— = Enable CA ( OV to +0.5V ) 


CA 
Enable S : Float = +1V to +2.2V 
Switch 
Control YG YF YE YH YD YE YH CHIN 
Panel Connector Connector Connector Connector Connector Connector Connector Card 
Control Connector 01A-A1 01A-A1 O1A-Al O1A-A3 O01A-A3 01B-A2 01B-A2 Input 
Panel P5 * Pin 
Connector 
PS5 B13. CA 1A Enable B01 S1E08 Q1A08 V1D08 01A-A3V2M05 
01A-A1 
Gnd CA 2A Enable BO2 S1E06 R1B08 W1E08 01A-A3S2M05 
U1A06 
Control 
Panel CA 3A Enable BO5 M1B08 M1BO08 01B-A2F2M05 
Connector 
P 
5 A15 CA 4A Enable BO7 M1B06 M1B06 01B-A2J2M05 
U1A11 


Connects to 
Ground Plane 
of O01A-A1 Board 


All Channel Adapters Disabled "DOT OR’ Circuit Routing 


CHIN 
Card 
Output 
Pin 
CA 1A Enabled 
01A-A3 
V2S12 
CA 2A Enabled So 
O1A-A3 
$2812 


01B-A2 
F2S12 


CA 3A Enabled 


01B-A2 
J2S12 


CA 4A Enabled 


+1.8V = All CAs Disabled ( LED On ) 
OV = One or more CAs Enabled ( LED Off ) 


TO ‘All Channel Adapters 


01A-A3 | O1A-A1 01A-Ai Control Disabled’ LED Driver 
W1D08 R1A08 U1C13 Panel 
Connector 
PS A18 
P5 
Connector 


AO1 


Control 
Panel 
Board 
Rear 
View 


A20 


Chapter 12. 


Channel Adapter 


12-801 
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CHANNEL ADAPTER ENABLED SIGNAL ROUTING (CA BOARDS TO MMB BOARD) 


2725/3726 


CHIN CADR CADR CAB CLAB2 CLAB1 CLAB1 MMB MMB MCC MCC CPA 
Card Card Card YE YH YD YH YE YF Card Card Card 
Output Input Output Conn. Conn. Conn. Conn. Conn. Conn. Bottom Top Top 
Pin Pin Pin 02C-A1 01B-A2 01A-A3 01A-A3 O1A-A1 O1A-A1 O1A-A1 O1A-A1 O1A-A1 
CA 1A Enabled 01A-A3V2S03 — 01A-A3X2S03 ———— (Logic) ——_———-01A-A3X2011 —_—_—_—_—_—_— eee een _ WI AG Q1C06————V2M02 ——— V2W22 ———_U2W22 
CA 1B Enabled 01A-A3V2S04-————- 01A-A3W2S03— (Logic) —————- 01 A-A3W2D11 ———---—_________—____________________———-_ W1B06 Q1D06———-VV2D02 V2W02——U2W02 
CA 2A Enabled -——~ 01B-A2F2S03 ————— 01 B-A2B2S03 ——-—— (Logic) —01B-A2B2011 ——————_——- W1A06 JiE06 X1B06 R1D06—— V2M03———-V2W23 ——U2WW23 
CA 2B Enabled ——— 01B-A2F2S04 ———— 01B-A2C2S03 —_—— (Logic) ———01B-A2C2D11 —-- W1B06 K1A06 X1D08 $1A08 ——— V2D04 ——-v2Ww03-—— 203 
CA 3A Enabled 02C-A1U2503-——-—-—- 02C -A 1 W2S03 — (Logic) —---—— 02C-A1W2D11-——= 41E096_— = MIE 06 V2M04 ——V2W24 —— U2W24 
CA 3B Enabled 02C-A1U2804 ————- 02C-A 1 V2S03 (Logic) —————02C-A1V2D11:——— N1C08 N1C08 V2G08 ——-V2W04 —— U2W04 
CA 4A Enabled 02C-A1P2S03 —-———. 02C-A1R2S03 —--——- (Logic) —-——- 02C-A1R2D11 ——-N1A06 N1A06 V2M05 ——— V2W25 ——— U2W25 
CA 4B Enabled 02C-A1P2S04 —————---—- 02C-A 10.2803 ———--—- (Logic) —— 02C-A102D11-———-N1D038 —————————— N11 D08 - V2 P04 V2W05—— U2W05 
CA 5A Enabled 02C-A1K2S03——_--—- 02C -A 1 L2S03 ———--— (Logic) —————- 02C-A1L2D11-———.N 1808) ——$_$__$_$—_ $$  _$—————————__________. NT B08 V2M07——-— V2W26 ——~ U2W26 
CA 6A Enabied 02C-A1F2S03—_——- 02C-A 1G 2S03 ——_——- (Logic) —- 02C-A1G2D11.—_—-N1B06 — N1B06 V2M08———— V2W27 ——— U2W27 
= +Enabled ————————>- ESR ae ea ere OPT DREN Se ENE — Enabled a 
Legend ; 
+=+45Vto+5V 
—~=OVto+05V 
Float=+1Vto+2.2V 
3725 Model 2 
CHIN CADR CADR C2LB2 C2LB C2LB MMB MMB MCC MCC CPA 
Card | Card Card YE YD YH YE YF Card Card Card 
Output input Output Conn. Conn. Conn. Conn. Conn. Bottom Top Top 
Pin Pin Pin 01B-A2 O1A-A3 O1A-A3 01A-A1 O1A-A1 O1A-A1 O1A-A1 O1A-A1 
CA 1A Enabled 01A4-A3V 2S03 —-—— 01 A-A 3X 2S03 —————- (Logic) ———-—01A-A3X2D11 W1A06 —————--——— 01C06 V2M02 -——— V2W22 ——— U2W22 
CA 2A Enabled 01A-A3S2S03 O1A-A3W2S03 (Logic) ————— 01A-A3W2D11 X1B06 —— a ————— R106 —. 203. ——V2W23 —— U2W23 
CA 3A Enabled ~~ 01B-A2F2S3 ———---—-——- 01 B-A2B2S03 ——— (Logic) 01B -A2X2D11 M1E06 M1E06 ————__——_——- V2M02 ——— V2W22-—- U2W22 
s | eae mneeeremenmanemnmemenenarnenenn email SS ea tee 
CA 4A Enabled —— 01B-A2J2S03 - 01B-A2C2S03 (Logic) —————— 01B-A2W2D11 N1A06 N1A06 V2M03 v2w23 U2W23 
a +Enabled a a I — Enabled | 


‘Legend : 
=+45Vto+5V 
—-=OVto+05V 
Float=+1Vto+2.2 V 


Autoselection Troubleshooting 


CA AUTOSELECTION TROUBLESHOOTING 


See page 12-065 for a general description 
of the channel adapter autoselection mech- 
anism. 


The following symptoms are an_ indication 
that the autoselection mechanism has 
failed: 


e The channel adapter diagnostic routine 
LA20 fails. 


° An IOC bus error occurs and the 
lagging address register CInput X'74") 
sndicates that an IOH/IOHI instruction 
failed while performing a channel 
adapter Input X'F’. 


° An IOH/IOHI Input X'F' instruction was 
done because of a level 3 interrupt, 
but the channel adapter selected does 
not have a level 3 interrupt. 


When the FRUs indicated by the maintenance 
procedure have been replaced, the autose- 
lect interconnect cable(s) may be 
suspected as causing the problem. The ; 
following information is available in this 
section for isolating autoselection prob- 
lems: 


° Autoselection signal description 


® Channel adapter autoselect signal 
routing diagram 


e Autoselect timing chart 


e Manual intervention scoping routine 
description 


Priority 


1 Chigh) 
2 
3 


| 4 | 
| 5 Clow) | 


Type of operation 


Priority outbound data transfer 
Gutbound data transfer 

Initial selection 

Inbound data transfer 

All others 


AUTOSELECTION SIGNAL DESCRIPTION 


A detailed description of each of the 
autoselect signals follows: 


Priority Bus Bits ¢ through 7 to Interface 


These four signals indicate the level 3 
interrupt priority of all channel adap- 
ters. They are individually dotted by all 
channel adapters so that each CA can 
determine whether its own level 3 priority 
is greater than, equal to, or less than 
that of all the other channel adapters. 
These signals are driven and received by 
each channel adapter. When a level 3 
interrupt occurs in a channel adapter, 
that CA activates the applicable priority 
bus bit Cif any} as long as the autoselect 
signal "Hold’' is inactive. The priority 
bus bits are defined in the table below: 


Note: If a channel adapter level 3 is 
caused by any interrupt other than those 
defined by the priority bus bits as above, 
that channel adapter does not activate any 
of the priority bus bits. As shown in the 
table, this type of level 3 interrupt has 
the lowest priority of all. 


Sample Out to Interface 
Sample In 

Sample Out Wrap Dot 

CA Installed Sent 

CA Installed Received 


These signals are described as a group 
because of their logical interaction. 


The channel adapter that was selected 
before the execution of the channel adap- 
ter Input X'F’' IOH/IOHI instruction was 
started generates the 'Sample Qut to 
Interface’ signal which propagates to the 
next CA as "Sample In’. The ‘Sample Out 
to Interface’ signal is generated even if 
the channel adapter originating this 
signal has the highest priority. If the 
CA receiving the 'Sample In’ signal has a 
priority equal to or greater than that of 
all the other CAs Cas determined by 
comparing its own priority with the prior- 
ity bus bits) it does not propagate 
"Sample Out to Interface’ to the next 
channel adapter. Instead, it becomes 
selected itself, and resets the selected 
latches in the other channel adapters by 
generating the 'CA Sample Trap to Inter- 
face'" signal. 


The "CA Sample Trap to Interface’ signal 
remains active until the level 3 interrupt 
in the CA selected by the autoselect 
mechanism has been reset, and inhibits a 
new Input X'’F* from initiating another 
autoselect sequence as long as it is 
active. 


Note: If the last physically installed 
channel adapter receives the "Sample In’ 
signal, but does not have greater or equal 
priority, the last CA also generates the 
"Sample Out Wrap Dot’ in addition to the 
"Sample Out to Interface’ signal, since 
this signal has no load when generated by 
the last CA. The last CA 1s the highest 
numbered CA. 


The "Sample Out Wrap Dot’ signal is dotted 
at all channel adapters, and arrives at 
CA#1l as "Sample In’. <A channel adapter 
determines that it is the last physically 
installed CA by examining the 'CA 
Installed Received’ signal which ts gener- 
ated by a higher numbered channel adapter 
as the "CA Installed Sent’ signal. When 
the 'CA Installed Received’ signal is 
inactive, 1t indicates that the CA is the 
last one in the chain; for example, if 
CAR5 15 not installed, CAf#4 does not 
receive the ‘CA Installed Received’ 
signal, and thus knows that it 1s the last 
in the chain. 


Hold to Interface 


This signal inhibits all channel adapters 
from changing the priority bus bits until 
the CA with the highest priority has 
become selected. The 'Hold to Interface’ 
Signal is generated by the channel adapter 
that was selected before the IQH/IOHI 
Input X'F’ instruction execution was 
started. 


The ‘Hold to Interface’ signal is reset as 
follows: 


° When the CA that generated the ‘Hold 
to Interface’ signal receives "Sample 
In', the "CA Sample Trap’ signal was 
not generated by any of the other 
channel adapters, and the CA remained 
selected throughout the autoselection 
sequence. This means that the already 
selected CA has the highest level 3 
priority, or that no CA had a level 3 
interrupt pending when the Input X'F! 
Was executed. 


@ When the channel adapter that generat- 
ed the "Hold to Interface’ signal 
receives the 'CA Sample Trap to Inter- 
face’ signal, and 1s no longer select- 
ed. This means that the channel 
adapter with the highest level 3 
Priority has selected. 


Common Valid Feed Auto 


The 'Common Valid Feed Auto’ line is a 
dotted signal that indicates that all 
channel adapters have decoded the Input 
X"F’ instruction. The CA that was select- 
ed before the Input X'F instruction was 
started uses the line to generate the 
valid tag on the IOC bus in response to 
the TA tag during the Input X'F' instruc 
tion. If any of the channel adapters have 
not recognized the input, 'Valid Tag’ is 
not raised, and an IOC bus error occurs. 
The CA that becomes selected during the 
Input X'F" instruction uses the "Common 
Valid Feed Auto’ signal to generate the 
"Valid Tag’ response to the TD tag. 
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Autoselection Signal Routing (Part 1 of 2) 


CHANNEL ADAPTER AUTOGSELECT SIGNAL ROUTING (€37257/3726) 
| Dot ORed Signals 


YD YH YK YL YD wae ee 
Conn. Conn. @ Conn. Conn. Conn. | 
CCIN O1A-A3——s«O1B-A2 01B-A2 Cable P/N 01B-A2 Cable P/N Cable P/N 02C-A1 CCIN Sele edits Stall 
01A-A3 Cable | 4712959 4712960 =| _COIB-JIA2 = 6081182 02C-A1 02C-A1 02C-A1 “Al 
ae 1 G05 — Priority Bus Bit 4 to !nterface — 2 G05 no | GOS 32 G05 ae. Gos | 
, K1D08 —v t- WIE08 E1A13 ———2 -»——. G1E13 ———3 ~-—- D08 —— B08--3)'-_—- K108 T 4 E2 | 
1G06 — Priority Bus Bit 5 to interface cos | | oe: | 
————" KT EOS 4 2--X 71 ADS E1B13 —— -——- H1A13 —— 2 + D09 —— B09 ———2 &—- K1 E08 | : 
G07 — Priority Bus Bit 6 to Interface Go7 G07 1Go7 Go7 
7 —— K1 E06 2 EXT A06 E1B11 ———2 ¢-——— H1A11—_? }@ — B09 —-D09 2. }&— K1 E06 al 
1GO8 — Priority Bus Bit 7 to Interface lea. | 
en. £1008 —2 X1B08 £1C13 =H 1 a 10 B10 08 _—— 
G12-+ Common Valid Feed Auto : G12 G12 G12 G12 
re $= | {C08 —34 +X 1D08 E1E13 ———} »——-H1D13 ——2. + D12 ——- B12 —_2 + L108 | 
———reees L1A06 —3 t-X1B06 E1C11——} ~»—_—. H1B13 ——2 -% —— B10 ——D10 —2 &— L1A06 = ote | 
Eon P f ; 
eee L1B06 —2 }-X1C06 E1D11-———3 @—— H1¢11 ——2 ~> 811 D112 b> — 1806 ot = oe a 
F1A11——} 2 H1E11————2 + B13 ———- D13 —2’ L106 oe as ieee fa | : | renee ; 
CCIN CCIN 1 | CCIN CCIN | CCIN —CA Installed Received 
| | : — : » is always at +level at 
_CA Installed | oe | nae) | sa | | | ical last CA installed 
Sent (unused) G13 }JO5 | | G13 JO5 G13 05 | [G13 JO5 
—CA Installed 
Received 
CCIN CCIN CCIN CCIN CCIN CCIN  —Sample Out to Interface 
—Sample [7 ) " aunt a apt 
In | O1A-A3| See eau 02C-A1 02C-A1 02C-A1 Celie 
coo} 42 [une to Interface coo} ' jsi2_. cooy “* Jura | Goo} “* Juiz. Goo} &2 | 
! : 1J04 
ti —Sample Out Wrap Dot | 
(generated by last CA | 
omer installed) | 
CVTL 
—Sample Out 
to interface 
Repowered 
L1C06—2?}—-X1D06 
CCIN CCIN CCIN CCIN CCIN 
01A-A3] 02C-A1 02C-A1 | 02C-A1J 
U2 1304 T2 J04 N2 JO4 J2 | J04 


L1D08—3-+-X1E08 


PIAS SS) e138 a DIS 813 2 ¢—— L1D08 - 


<< --__— CA) ——___——_____» <4 ca#2 —__-» <= 


CVTL 


02C-A1 
po9} ‘2 {p10 


—Sample Out Wrap Dot 
R epowered 


— CA#3————_> <«— CAH#4 —> <@-—— CAf5 —r «a CA#6 —_____> 


Autoselection Signal Routing (Part 2 of 2) 


CHANNEL ADAPTER AUTOSELECT SIGNAL ROUTING (3725 MODEL 2) 


CCIN 
01A-A3 


U2 G05 — Priority Bus Bit 4 to Interface 


R2 
G06 — Priority Bus Bit 5 to Interface 
G07 — Priority Bus Bit 6 to Interface 


G08 — Priority Bus Bit 7 to Interface 


G12 -+ Common Valid Feed Auto 


G10 — Hold to Interface 


J13 ~ CA Sample Trap to Interface 


CCIN 
01A-A3 
Gi3} Y2 Jos 


—CA Installed 
Received 


CCIN 
01A-A3 


coo} 42 Jy2 


~—Sample 
In 


CCIN 
O1A-A3 


U2 1504 


CVTL 


DO9 D010 


D12 


~CA Installed 
Sent (unused) 


-—Sample Out 
to Interface 


Dot ORed Signals 


CCIN 


01A-A3 | Gos 


JO5 


CCIN 
{| O1A-A3 


cos} 74 Jur2 


CVTL 


B09 01A-A3] 
Q2 17810 


CCIN 
O1A-A3 
R2  |504 


YD YH 
Conn. Conn. 
01A-A3 01B-A2 
Cable 


K1D08 —t + W1E08 
K1E08 —22-X1A08 
K1E06 2 ¢-X1A06 
K1A08 —2 t-X1B08 
L1C08 ~~t t-X1D08 
L1A06 —?% ¢-X1B06 
L1B06 —t ¢-X1C06 


L1D062*+X1E06 
—CA Installed Received 


—Sample Out Repowered 


L1CO6 2%X1D06 


—Sample Out Wrap Dot 


L1D08 2t-X1E08 


G13 


GO9 


D12 


DO9 


CCIN 


01B-A2 
F2 


CCIN 
01B-A2 
E2 


CCIN 


01B-A2 
E2 


CVTL 


01B-A2 
D2 


CCIN 


01B-A2 
E2 


CVTL 


01B-A2 


D2 


JO5 


J12 


J04 


D10 


CCIN 
01B-A2 
H2 GO5 
G07 
CCIN ~—CA Installed Received 
is always at + level at 
01B-A2 last CA installed 
G13 i JO5 
CCIN —Sample Out to ! nterface 
01B-A2 at last CA has no sink 
GO9 ne J12 


J04 


—Sample Out Wrap Dot 
(generated by last CA 
installed) 


—Sample Out Wrap Dot 
Repowered 


<A ae CA ee CA > <— CAS 
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Autoselection Timing 


Pins Listed are on the CCIN card 


1) ‘ a t 
<@— Level 3 Interrupt Request 


Variable Timing 


+ Any Level 3 IR (D13) 

— UC Data Bus Byte 1 bit 0: Mie 
— IRR (P05) 

— 1/0 (M02) 

— TA (M03) 

— TD (M04) 

+ Input X’F’ Byte O (JO6) 

+ Common Valid Feed Auto (G12) 
— Valid (Halfword or VH) (P02) 
— Parity Valid (P06) i 
— Priority Bus Bits 5 
— Hold To Interface (G10) 

— Sample Out To Interface (J12) 

— CA Sample Trap To Interface (J13) 
— Sample In (G09) 


GO5 6 
GO6 7 


G07 
G08 


+ Selected Latch (231) = CA Selected at Start of In X’F’ (231): 
= CA with Highest L3 Priority (Z31) 


+ Selected Latch (Z31) 


‘aout X'F’ 
ili a [| F 


Se 


so == 
Sea 
PRR OR OHO 


red "soeeem 


= a 


—\_-= 
i se 
COTE 


3725/3726 Maintenance Information Manual 1 2=-8O6 


Notes: 


1. If an IOC bus check occurs, the IOC 
bus tags stay at the signal level 
present when the error occurred, and 
remain there until the IOC bus check 
is reset. 


2. The ‘Sample Out to Interface’ and 
"Sample In'* signals are not present 
at each channel adapter (see under 
“Autoselection Signal Description"™ on 
page 12-803). 


3. I0C bus byte 1, bit 0, indicates that 
a channel adapter level 3 is present 
on the bus when I/0 is not active. 
Scoping pins P13 and Ml2 are on the 
channel adapter side of the RDV card. 
Byte 1, bit 0 is not active unless a 
level 3 interrupt is being raised by 
a channel adapter on the board being 
scoped. 


4. The 'Sample Out Wrap Dot' signal is 
not shown on the timing diagram; it 
3 aie same as 'Sample Out to Inter- 
ace 


5. The channel adapter with the ayer 3 
interrupt will continue to present 
its interrupt on byte 1, bit 0 of the 
IOC bus (When I/0 is inactive) until 
the channel adapter's level 3 inter- 
rupt is reset. 


Scoping Levels 
+ = +4.5 to +5V 
—- = 0 to +0.5V 


A line that is floating will be between tl 
and +2.2V. 


Autoselection, Scoping Routine (Part 1 of 2) 


CHANNEL ADAPTER SCOPING ROUTINE FOR AUTO- 
SELECT MECHANISM 


The purpose of this scoping routine is to 
allow you to troubleshoot problems related 
to the channel adapter autoselection mech- 
anism. The routine sets up a channel 
adapter autoselection test as follows: 


1. The first channel adapter to be test- 
ed 1s specifically selected with an 
IOH Output X'7' instruction and auto- 
selection is enabled. 


2. A level 3 interrupt request 1s gener- 
ated tn the other channel adapter. 


3. An IOH Input X'F’ instruction 1s 
performed. This triggers the autose- 
lection mechanism to select the chan- 
nel adapter with the level 3 request 
and deselect the channel adapter 
previously selected. 


4. If the looping option is selected, 
steps 2 and 3 are repeated, which 
results in the two channel adapters 
being alternately selected. 


Running the Routine 


The routine may be run by calling manual 
intervention routine MBOL with the 'CA’ 
option (this is the same manual inter- 
vention routine that is used for the IOC 
bus). 


When the message 'TO TEST CA AUTOSELECT 
TYPE: CA THEN PRESS SEND’ is displayed, 
reply by typing "RCA" Cthe other scoping 
routines are selected by simply pressing 
SEND). When the message "ENTER CA NBRS 
FOR AUTOSELECT THEN PRESS SEND’ is 
displayed, the parameters should be 
entered in the following format: 


"Rooxxyy 


where: 


0.0 the selected option 


xx = the first channel adapter to be 
tested 


yy = the second channel adapter to be 
tested 


Option 


The option ‘oo" may be one of the follow- 
Ing values: 


01 The requested function is executed 
once only. The "01" option may be 
repeated as often as required. 


02 The requested function is executed 
and loops until an error is found. 
The error is reported once only via 
an RAC 675 or 676. If you wish to 
continue, type 'G' (for Go); the 
routine then loops indefinitely until 
the "ATTN’ key is pressed. 


03 This option is identical to option 02 
above, except that if an error is 
found, it is not reported. 


XX_ and YY 


The remaining parameters sare "XX" and 
"YY", where XX is the first channel adapt- 
er to be tested, and YY is the second. 

The parameters XX and YY should be entered 
in the form X'0n" where n is the channel 
adapter number (CAL = X'OL"). 


Notes: 


1. To test only one channel adapter, YY 
should be X‘'00°. 


2. If XX is not in the range X'01" 
through X'06"', or if YY is not in the 
range X'00' through X'06', the 
following message is displayed: 
"INVALID CA NBR PRESS SEND TO RETRY’. 


3. If XX is the same as YY the following 
message 1s displayed: "INVALID 
REQUEST PRESS SEND TO RETRY’. 
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Autoselection, Scoping Routine (Part 2 of 2) 


Error Reporting 


The following RAC-ERC codes are displayed 
when an error is found by the scoping 
routine: 


The request was for one channel adapter, but the adapter 
found by the autoselect mechanism was not the one expected. 


Action: type G to proceed. | 

The request was for two channel adapters, but the first 
adapter found by the autoselect mechanism was not the one 
expected. | | 

Action: type G to proceed. 

The request was for two channel adapters. The first one found 
by the autoselect mechanism 1s correct, but the second one is 
not. | 
Action: type G to proceed. 


A level 1 interrupt occurred while trying to issue a PIO. The 
error bit gives the reason for the level 1 interrupt. 


Action: type G to proceed. 

A permanent level 3 interrupt is present. It is impossible 
to exit this level even when the channel adapters have been 
reset by the program via an Output X'7'" instruction with byte 
0, bit 7 set to l | 


Action: restart the routine. 


A level 1 interrupt occurred while executing a PIO in level 3: 


Action: type G to proceed. 
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The error bit field displayed is the 
contents of In X'76'. This register 
latches the error conditions found during 
PIO execution. The following combinations 
may occur: 


X*'0400' Data bus bits IOC Bus parity check 
X*0800! VH I/0 tag is off 

X*'1800' IRR 1/0 tag raised on a new IOH 
X'*2800" IRR, VH, EOC No response to TA 


X*'4800' IRR VH did not fall after TD dropped 
X'5800° IRR, VH, EOC, VB, M No response to TD for PIO read 
X'6800" IRR, VH, EOC, VB, M No response to TD for PIO read 
X"F800° VH I/0 tag is off, VH must rise (PIO 
end after a data exchange) 
X"xxFF* Autoselect failure. X'xx' 1s the 
| | i . : | channel adapter address (00-05) 


Where: 


Data bus bits 


| bytes 0 and 1, bits 0 through 7 and parity 
Eoc 


= end of chain 
~ IRR = interrupt request removed 
M = modifier 
VB = valid byte 
VH = 


valid halfword 


CA Cycle Steal Troubleshooting 


The symptoms of channel adapter cycle 
steal failures are: 


® Channel adapter diagnostic routine 
LA2O fails. 


° IOC Bus errors Cregister X'7E' byte 0, 
bit 7 on and register X'76") and 
register X'75' byte 0, bit 0 off indi- 
cating that the channel adapter was 
cycle stealing. 


e BER type 10 with ID 14, 16, 91 or 9A, 
or BER type 14 with ID 92. 


When the FRUs indcated by the maintenance 
procedures have been replaced, the signal 
paths between the channel adapter and the 
IOC bus may be suspected of causing the 
problem. Some specific suspect items are 
the top card connectors, the bottom card 
connectors, and the on board nets. The 
following information is available for 
isolating channel adapter cycle steal 
problems. 


° CA cycle steal operations description 
e Diagrams of the IOC bus lines used 


during cycle steal operations with the 
channel adapter | 


o Channel adapter cycle steal timing 
chart 
e Manual intervention scoping routines 


description 


e Pin/Net listings in the YZ pages 


CA CYCLE STEAL OPERATIONS CAIO) 


Note: The RDV card must be enabled by an 
IOH/IOHI instruction before the channel 
adapter can operate with the IOC bus. 


Before a cycle steal operation can be 

started for a given channel adapter, that 
CA's pointer register in the CCU must be 
loaded with the cycle steal data address 


using an Output X'3x!' instruction. Also, 


registers X'C' and X'2' within this CA 


must be loaded with the byte count and the 


controls using IOH/IOHI: instructions from 
the CCU. The last instruction executed 
should be an IOH/IOHI Output X'2' instruc 
tion to set byte 0, bit 4 off, indicating 
an AIO data/status operation. 


The CA may now raise a cycle steal request 
to transfer data between the CA and the 
CCU storage. The CA raises the ‘Cycle 
Steal Request’ line at pin P10 of its CCIN 
card, which 1s connected to pin J11 of its 
corresponding RDV card. If the RDV card 
175 not disabled, it forwards the request 
to the CCU as the 'Cycle Steal Low’ signal 
on the I0C bus pin X32. This IOC bus line 
is a 'dor—-OR' of the signals coming from 
all the channel adapters. When the CCU 
sees the 'Cycle Steal Request Low' line, 
it raises the 'IO Tag" line which inhibits 
any additional requests from trapping the 
cycle steal grant when it is sent out. 

The signal 'I0O Tag’ coming up also causes 
all adapters on the IOC bus to clear the 
data bus bytes 0 and 1 and respond with 
‘Interrupt Request Removed’ (CIRR) and drop 
"Valid'. The CCU then honors the request 
by sending out 'Cycle Steal Grant Low' on 
the I0C bus to pin YO3 of the RDV card for 
channel adapter 1. The grant signal 
proceeds in priority order from CA#l 
Chighest) to CA#6 Clowest). As each RDV 
card (for CAs 1 and 2), or CCIN Cfor CAs 3 
through 6) receives 'Cycle Steal Grant 
Low’ on pin YO3 (M08 for CCIN) it checks 
its cycle steal request latch. If the 
request latch is on, the grant signal is 
trapped and used by that adapter. If the 
request latch is off, the grant signal is 
passed on to the next lower priority chan- 
nel adapter. 


When a channel adapter sees the cycle 
steal grant, it places its Cycle Steal 
Control Word CCSCW) on the I0C data bus 
and raises the 'Valid Tag' signal. If the 
paritty on the data bus is good, the CCU 
acknowledges by dropping cycle steal 
grant. The CA drops the request when the 
grant was received, and drops valid when 
the grant drops. 


Note: If the CCU detects bad parity on 
the data bus, it raises the Halt tag. 


The data transfer now takes place in 
8—-byte bursts, except for the last one, 
which may be less than 8 bytes. The CCU 
starts the data transfer by raising the TD 
Tag. Depending on the direction of the 
transfer, into the CCU Cinbound) or out of 
the CCU Coutbound), the transfer sequence 
may vary. The channel adapter responds 
with "Valid Tag' during the data transfer, 
and the CCU replies with the TD tag. The 
data bus 1s loaded for each response from 
the sending end, either CCU or channel 
adapter; each response transfers 2 bytes. 
On the last transfer, the CA responds with 
"End of Chain Tag’ CE0C) instead of 'Valid 
Tag’. If the last transfer contains only 
1 byte instead of 2, the CA responds with 
'Modifier' and 'Valid Byte’ instead of 
‘Valid Tag'. 


After this last transfer response, the CCU 
drops I70. The CA raises 'Valid’ and 
drops IRR. The CCU then raises TD, which 
oe another cycle steal request to 
start. 


Note: If the CCU detects bad parity on 
any transfer, it responds with '"Halt' 
instead of the TD, tag. 
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Cycle Steal, Signal Routing (Part 2 of 4) 


CYCLE STEAL ROUTING (3725 MODEL 2) 


To CCU | O1A-J4 
01A-A2A3 | ) , 018-1] T| 


PO7 — Modifier from Adapter 
| S02. — UC Data Bus Byte 0 to Adapter (0) MO 
S03. — UC Data Bus Byte 0 to Adapter (1) PO4 


CA#1 
CCIN RDV | RDV Terminator 
PO9 — End of Chain Adapter M07 Z09 MO7 | 209 Z09 
208 | Mog 
G13 228 
|Mo4_- TD Sync GOS GOS | 227 | 227 
POS — IRR M10 Z07 M10 07 | 
226 603 226 | 226] 
[225 | 08 Ez = 
| P02 — Valid B12 | Y33 | B12 Y33 
PO6 — Parity Valid M134 | ¥32 | M13 | 32 
| Y31 | PO2 Y31 


28 
© 
| 
<|< 
a be 


S04 — UC Data Bus Byte 0 to Adapter (2) POS rvo7 | EE 
|SO7__— UC Data Bus Byte 0 to Adapter (4) P07 | | Y09 | j Po7 | | Yoo | 
| SO8 UC Data Bus Byte O to Adapter (5) POS Y10 I Pog | | Y10 | Y10 
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| U04_— UC Data Bus Byte.1 to Adapter (1) 404 | | X05 | 304 X05 | | x05) 
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| Yo7_— UC Data Bus Byte 1 to Adapter (4) 407 | | X09 | JO? | x09 | X09 
|UO9_— UC Data Bus Byte 1 to Adapter (5) J09 J 309 _| X10 
[ur0 — uc Data Bue Bye 110 Adapter (6) sof [x2 | fro] = Pe] 
| U12_ — UC Data Bus Byte 1 to Adapter (7) G12 ; G12, X13 X13 
X25 J12_ X25 X25 


1u13 - UC Data Bus Byte 1 to Adapter (P) Ji2 8 


From CAH3 CA4 
From CAH2 ce whinge | Wi | 
CCIN 01A-A3 R2 
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CYCLE STEAL SIGNAL ROUTING DURING AIO 
(3725/3726) 
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CCU a! pelea 02C-J1 
eer — Cycle Steal Request Lo RDV CCU Ears a Ae a 
FR BD | 
RDV 
7 | RDV RDV RDV RDV Terminator. 
- : | 01A-A3 01B-A2 01B-A1 02C-A1 02C-A1 
— Cycle Steal Re t 
quest J11} ao | X32 J11f ag [X32 A2 [X32 A2 |X32 S11} yg =| X32 
( 
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CAH 1 CA#H2 CAH3 
CCIN CCIN CCIN 
01A-A3}P10 101B-A2] P10 — Cycle Steal Request 02C-A14P10 02C-A14P10 02c-A14P10 
’ “A 
U2 ED T2 E2 
MO8s M08 M08 
Pass Pass Pass 
— Cycle Steal Grant RDV to CA — Cycle Steal Grant RDV to CA 
— Cycle Steal Grant RDV to CA 
FR | BD 
RDV RDV | RDV RDV RDV 
01A-A3 01B-A2 01B-A1 02C-A1 02C-A1 
A2 A2 A2 X2 
CCU — Cycle Steal Grant Trap obi: oes) Trap Ot met Trap ats 
Lo CCU RDV | | | 
a one / YO3} pags h¥23 ee Xl Pass 23 YO3} pass h¥23 mee Y03 YO3} [X23 
— CS Grant Lo Out RDV to RDV CS Grant Lo Out RDV to RDV 
_ a u O 
Notes: 
1. When a RDV card receives a cycle b. If the CA corresponding to the b. If the CA does not have a cycle 


steal request on pin Jll, 


it passes 


on the request to the CCU on the 
dot-OR at pin X32. 


RDV card does not have a cycle 
steal request active, the RDV 
passes the grant signal via its 


steal request active, it passes 
the grant signal to the next 
channel adapter. 


pin Y23 to the next RDV. 


2. When a RDV card receives ‘Cycle Steal 4G. 
Grant Lo’ at pin YO3, it may either 3. When the CCIN card of one of CAs 3 


"Cycle Steal Request’ and 'Cycle 
Steal Grant Lo' are both tied of at 


trap it, or pass 1t on: through 6 receives ‘Cycle Steal Grant the FRRDV and RDV—-AD cards so that 
Lo’ at pin M08, it may either trap the ‘secondary IOC bus has no access 
a. If the CA corresponding to the it, or pass it on: to these lines. 
RDV card has a cycle steal 
request active, the RDV traps the a. If the CA has a cycle steal 


request active, it traps the 


grant signal and sends it out on 
grant signal internally. 


pin Dl12 to its channel adapter. 


Cycle Steal, Signal Routing (Part 4 of 4) 


CYCLE STEAL SIGNAL ROUTING DURING AIO 
(3725 MODEL 2) 


cCCcuU 
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01A-A2A3 y eal Request Lo ROV CCU 
ROV 
O1A-A3 
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O1A-A3]P10 01A-A31P10 
U2 R2 
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RDV 
O1A-A3 
a D12 
re — Cycle Steal Grant Trap 
Lo CCU RDV YO3 ¥23 
01A-A2A3 Pass 
Notes: 


1. When a RDV card receives a cycle 
steal request on pin J1l1l, it passes 
on the request to the CCU on the 
dot—OR at pin X32. 


2. When a RDV card receives 'Cycle Steal 
Grant Lo’ at pin Y0O3, it may either 
trap it, or pass it on: 


a. If the CA corresponding to the 
RDV card has a cycle steal 
request active, the RDV traps the 
grant signal and sends it out on 
pin D1l2 to its channel adapter. 


O1A-J1 


M08 


CAH3 
CCIN 


01B-J1 
cient 
RDV 
01B-A2 | 
A2 X32 


- Cycle Steal Request 


101B-A2]P10 01B-A1},P10 
E2 H2 
Pass Pass 


— Cycie Steal Grant RDV to CA 


RDV RDV 
01B-A2 O1B-At 
ed 5{212 ee 018-J1 
YO3} pags ¥23_ YO pass] ¥23 ---F 


Te i 


— CS Grant Lo Out RDV to RDV 


“If the CA corresponding te the 


RDV card does not have a cycle 
steal request active, the RDV 
passes the grant signal via its 
pin Y23 to the next RDV. 
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Cycle Steal, Timing and Scoping 


CA CYCLE STEAL TIMING 


Pins listed are on the CCIN card 


— Cycle Steal Request (P10) 


— Cycle Steal Grant (M08) 


— TA (M03) 
— TD (M04) 
— IRR (P05) 
— EOC (P09) 


— Modifier (P07) 


— Valid Byte (P04) 


— Valid (Halfword or VH) (P02) 


Notes: 


1. The timing diagram shows an 8&—-byte 
AIO write operation (CCU to CA). 


2. The ‘Modifier’ and ‘Valid Byte’ 
Signals are shown on the diagram, but 
do not occur for an 8—-byte transfer. 
These two signals are only used 
during an odd byte transfer when the 
last data transfer has only one byte 
valid. 


ar 


— 1/0 (M02) Le 
; 


i AS 
ty df] | 


AL 


- Cycle 
Steal Request 


VEEP 


ieee f ia 


ye 


Allow i, 
Steal Request 


CSCW on Two Bytes 
Data Bus on Data Bus 


Scoping Levels 
+ = +4.5 to +5V 
- = 0 to +0.5V 


A line that is floating will be between +1 
and +2.2V. 
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CHANNEL INTERFACE SCOPING 


Refer to Chapter 4 "CA Cable Routing" for 
the host interface signal internal routing 
and scoping points. 
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CA I70 INSTRUCTION FAILURE SCOPING 


The channel adapter input/output instruc- 
tion may be cycled and scoped using the 
PIO scoping routine for the IOC bus Crefer 
to Chapter ll). 


Cycle Steal, Scoping Routine (Part 1 of 2) 


CHANNEL ADAPTER SCOPING ROUTINE FOR CYCLE 
STEAL MECHANISM 


The purpose of this scoping routine is to 
allow the CE to troubleshoot problems 
related to the channel adapter cycle steal 
mechanism. The routine sets up an eight 
data byte cycle steal from CCU storage 
into the data buffers of the selected 
channel adapter. The cycle steal is 
performed according to the option 
selected. Option 06 does a data compare 
in the CCU by performing a PIO read of the 
channel adapter data buffers and comparing 
it with the data sent. 


Running the Routine 


The routine may be run by calling manual 
intervention routine MBOL with the ‘CA’ 
option (this is the same manual inter- 
el ree routine that is used for the IOC 
us). 


When the message "TO TEST CA AUTOSELECT 
TYPE: CA THEN PRESS SEND’ is displayed, 
reply by pressing SEND. 


When the message 'TO TEST CA CYCLE STL 
TYPE: CE THEN PRESS SEND’ is displayed, 
set the cursor to the reply area, type 
RCE, then press SEND. 


When the message 'ENTER OPT—-C.A. 
NBR-ADDR-DATA THEN PRESS SEND" is 
displayed, the parameters should be 
entered in the following format: 


"Rooxxaaaaaadddddddddddddddd 


where: 

oo = the selected option 

xx = the channel adapter to be tested 

aa = the storage address for cycle 
stealing 

dd = 8 bytes of data 


Option 


The option "oo" may be one of the follon- 
ing values: 


01 Cycle steal with error reporting is 
executed once only. The '01' option 
may be repeated as often as required. 


02 The cycle steal function is executed 
and loops until an error is found. 
The error is reported once only via 
an RAC 675. If you wish to continue, 
type 'G' (for God; the routine then 
loops indefinitely until the "BREAK* 
key is pressed. 


03 This option is identical to option 02 
above, except that if an error is 
found, it is not reported. 


06 This option is identical to option 02 
above, except that data comparison 
occurs between the contents of the 
channel adapter data buffers and the 
data sent. 


Channel Adapter Number 


The channel adapter number may take any 
value in the range 01 through 06. 


Storage Address for Cycle Steal 


The parameter ‘aaaaaa’ is the storage 
address (3 bytes : 6 hex digits) from 
which the data will be cycle stolen; this 
address must be greater than X‘'008000". 


Data for Cycle Steal 


The parameter ‘dddddddddddddddd’ is the 
data (8 bytes : 16 hex digits). 


Notes: 


1. A totel of 13 bytes (26 hex digits) 
must be input. 


2. If an invalid option is selected, the 
following message is displayed: 
‘INVALID FORMAT PRESS SEND TO RETRY’. 
Re-enter the request. 


3. If xx is not in the range X'01° 
through X'06", the following message 
is displayed: ‘INVALID CA NBR PRESS 
SEND TO RETRY’. 


4. If an invalid storage address is 
entered, the following message 15 
displayed: "INVALID MEMORY ADDRESS 
PRESS SEND TO RETRY’. 


Example: 


To select option 01 for channel adapter 
no. 03, using storage address X'00A000' 
and data string X'11112222AAAACCCC', 
enter: 


ROLOZSO00AND0LIL12222AAAACCCC 
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Error Reporting 


The following RAC-ERC codes are displayed : : : : 
when an error is found by the scoping a eB glydr 

Pipers ya - latches the error conditions found during 
PIO execution. The following combinations 
may occur: 


675 7F00 Tried to enable a RDV, but a level 1 interrupt occurred. 
The error bits indicate the cause. 


Error Field Suspected IOC Line 


xX'0400' Data bus bits Ioc Bus parity check 
X*0800’ VH I/0 tag is off 
X"1800° IRR I/0 tag raised on a new IOH 


Action: request the PIO scoping routine for the IOC bus. 


675 | 7Fil A level l interrupt occurred while a PIO was being issued 
to the channel. The error bits indicate the cause. 


Action: type G to proceed. 
675 7F22 


X*2800' IRR, VH, EOC No response to TA 

X°'4800' IRR VH did not fall after TD dropped 

X'5800' IRR, VH, EOC, VB, M No response to TD for PIO read 

X"'6800" IRR, VH, EOC, VB, M No response to TD for PIO read 

X"F800' VH 170 tag is off, VH must rise (PIO 
end after a data exchange) 


The data entered from the keyboard dees not match the date 
that was cycle stolen. 


Action: type G to proceed. 


Where: 
Data bus bits = bytes 0 and 1, bits 0 through 7 and parity 
EOC = end of chain 
IRR = interrupt request removed 
M = modifier 
VB = valid byte 
VH = valid halfword 
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Primary Control Field (PCF) 
Data Link Escape (DLE) 
Synchronization 


FES RAM C Description (Part 1 of 5) 
Line Type Identification 
SDLC Receive 
Set Mode 
Control 
Block Check Character (BCC) 
Modem-In 
Mask 


FES RAM C Description (Part 2 of 5). 
SDLC Transmit 
Set Mode 
Control 
Block Check Character (BCC) 
Modem-Out 
Mask 


FES RAM C Description (Part 3 of 5) .. 
BSC Receive 
Set Mode: BSC, Normal 
Set Mode: BSC, ASCII or EBCDIC 
Control 
Block Check Character (BCC) 
Modem-In 
Mask 


FES RAM C Description (Part 4 of 5) ... 
BSC Transmit 
Set Mode 
Control 
Block Check Character (BCC) 
Modem-Out 
Mask 


FES RAM C Description (Part 5 of 5) .. 
Start-Stop Receive 
Set Mode 
Control 
Modem-In 
Mask 
Start-Stop Transmit 
Sat Mode 
Control 
Modem-Out 
Mask 


LIC/ICC Register Description (Part 1 of 2) 
LIC Type li 
LIC Type 2 


LIC/ICC Register Description (Part 2 of 2) 
LIC Type 3 
LIC Type 4 (CA or B) 
IcC Register 
Scanner Storage MAP .... . «2. «© « e« 
Scanner Storage Map (%'8000' 
through X'9SBI1F*) 


SCE Chart: 1: Of 2): a 4. ao 28 ate iar Se Gs @ 
Scanner Control Block (%' 506° 
through X'96FF? ) 


13-521 


13-530 


13°551 


13-532 


1525335 


13-53% 


13-540 


157342 


13-550 


£5=551 


SCR. -CPart 2 Of 2): «<<¢.68 @ & & &@ Bae & Sw SR 


WD. + ee eh ec. Fah cas, hs, ee A . Dn oo 
Line Control Blocks (Addresses X'8A00° 
through X'8BFF' ) 
TOBA OR: is. cae tte al. Hn. es ee cde we GE hc. - Becee t 
Interface Control/Parameter Status Area 
Blocks (X'8C00' through 
se! 46 Be tot cae owas ee he AO ne ee es a, 
Line Interface Buffers (X'8000' 
through X'8&7FF') 
SECTION 2. TROUBLESHOOTING GUIDELINES 
DC Voltages and Tolerances at Board Pin bevel 
TSS Troubleshooting Techniques ae ae ee ae 


Transmission Subsystem Troubleshooting ae 
Transmission Subsystem 
Isolation (3725/3726) 
Transmission Subsystem Clocking 
CSP Troubleshooting 
CELIA Card 
CSP Timing Chart in Cycle Steal Mode 
CSP Storage Refresh 


Interrupt Requests to CCU (Part 1 of 2) ... 
Preselection Mechanism 
Interrupt Preselection 
Interrupt Autoselection 
Interrupt Priority Structure 


Interrupt Requests to CCU (Part 2 of 2) ... 


Cycle Steal Requests to CCU (Part 1 of 2) .. 
Cycle Steal Preselection 
Cycle Steal Autoselection 
Cycle Steal Priority Structure 
LIC to DCE Scoping 


Cycle Steal Requests to CCU (Part 2 of 23). . 
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13-552 
13-553 


13-554 


137505 


13-600 


13-750 
13-800 


13-810 


13-811 
13-829 


13-821 


TSS in 3725 Data Flow 


372573726 Maintenance Information Manual 1 3-005 


Do a a i ee aia PE a ce a 4; Transmission 
c = :. § Interface 
ote. Oee! ; 
ff (See Note 2) For the LAB-3 board: 
- enone — —— Up to Four lines per LIC 
i 3725 Model 2 LAB Pos 3 01B-Ai LAB A.B orC Sc 5& 6 or Sc 5& TRA 6) 514 un to Eight uc 
| 01B-A2 E F:: | 
3 ns Sel SG < 
peste | rE: ives Sand Ee Sai AE 
nterfac | es se 
L sr Rees Adapter Part) Was E | LIC E:: To/From [ y. 
eee ON “EVTLA ¢ E \ f Type X nes | a pto 
famed § <CADR-1A | - 7 3 | | jj} Pos. 2 [ric E: ee 80 lines 
To/From CHIN| | CCIN1 Laer? 7 33 aaa ‘ed TROV CSPI ’ f LIC Type X met 
cael — oes igi! eons omen: onan, ame “oom eeclons T x OU 
Hosts | CADR: 2A CVTL-2 ts | rf 1) | E 4) “1 Pos. 3 “78 2 of 
coco Se : " | | (See Note { s See Note 1) r | ve 
| aaa | | ; [: i Type X >2LB and C2L82: 
| " [:: | Pos. 4 Jp to Four lines, , | 
10C Bus ct oh 
os Up to 4 Scanners | VI1C¢-2 | der LIC and up % 
| [: in the TSS to Six Lics per = | 
ve L 7 board E: 
are ce ts (toe LAB Pos 8 02B-A2 LAB A,B orC Sc 15&16 or Sc 15&TRA 16 Al 
3725 Model 1 . 
I Tss/TRSS _{LAB Pos 5 02A-A2 LAB A,B or CSc9&10 or Sc9&TRA 10 % 
are \ | LAB Pos 4 02A-A3 LAB orC Sc 7&8o0rSc 7&TRA 8 ‘. 
af E: LAB Pos 3 01B-A1 LABA,B or CSc5&6o0rSc5& TRAS6 “ 
To/From T | = : oe we 
Hosts = es TCHIN1}CCIN1] | | ] 
Se a (See Note 1) | [= (Scanner Part) >€cona Scanner TILIG os, 
| i Channel Adapter 10C. Bus ! pe (in LABB only) LIC : ae, on otee oe elses m 
See ots! ype X |Pos. a 
| | ete } Es Pos. 1_Jtic 3 
| nal To All Cards ~— --- <s LIC Type X 2 I Uo t 
| CTL2 | : nse. Type X |Pos. 6 ate To/From : a 
| (Local Storage) | —__ | CCLK = ff” Pos. 2 [Lic 5 [ User 256 lines 
—— : : {coke Scien LIC = | Type X Ro Network | 
Bee : i: Type X |Pos. 7 | °°, 
J * 3 mM 
: - Type X a ee BS 
Note 1: As the CLAB and the CL2B boards E: i Type X|Pos. 8 tf - 3 
are split into two parts in this figure, one i a Pos. 4 | i RS | 
for the channel adapter and one for the i fF: First Scanner | | RS 
scanner, the redrive (ROV) function is wots Up to 14. Scanners “J | 
shown twice for clarity. However, there | E: in the TSS : | 5 
is one ROV per CLAB or C2LB board. | Ita oest ili Sos 2 the sia eh hoi teenie a2 i 
ISS I NR RI ORT Sa A RK A RIO ES 
Note 2: LAB Pos. 3 to 8 organization If LAB | MOSS | 
type C installed i [ Bickouec 
i erm mreoearenwnwrnreaeernmr rere e ewe ew fw @e fe = q 
Up to 4 | ' ' 1 MCC 
1 AEM d 
beaeeal fa Ring Interfaces Ip to: 12. MEM ‘catds) oS SSeS ~ 
. D l | : l 
V , 
BUS Scanner] LICs Up to 16 Lines | ' ! , ; 
Control N= 
Panel Bs 
| ACLK [ oo Primary 
ECC Operator Alternate 
| I Console Operator 
. Console 
vee . 2 me 
----—- Clock signals i 7 a eee gee _j ae 1 —{j~ &2z| 4 


Data/control signals 


Communication Scanner Processor (Part 1 of 4) 


PURPOSE 


The communication scanner processor (CSP) 
is a processor that operates under the 
control of the scanner microcode loaded 
from the diskette drive into CSP storage 
during IPL. The front-end scanner (FES) 
is an adapter of the CSP. One CSP and one 
FES is called a "scanner". 


_ PACKAGING 


One CSP is packaged on three cards: 


° Communication scanner processor card l 
| (CSP1) 
@ Communication scanner processor card 2 
(CSP2) 
@ Communication scanner storage (CSM) 


COMPONENTS 


“The CSP components are shown on the data 
flow Cright). They: 


(A) Connect to the I0C bus to receive or 
transmit data and controls 


(B) Execute the instructions of the 
microcode to transmit and receive 
Jata, support the link protocols, 
translate characters, and control the 
communication interface 


(Cc) Store the microcode, the transmit- 
ted/received data, the line interface 
parameters, and the diagnostics 


(D) Provide registers in local storage 
for current CSP operation and perma- 
nent code in the ROS for starting the 
microcode IPL 


(CE) Control the storage and manage (by 
hardware only) the cycle steal with 
the FES 


CF) Control the CSP interrupts 


(G) Provide control storage address 
compare, and generate a CSP interrupt 
when the selected address is encount- 
ered 


CH) Detect and report the CSP errors via 
| the CSP error register 


(I) Generate clocking signals to the 
processor and its associated logic 
from the basic clock (29.49 MH2) 

. supplied. by the adapter clock CACLK) 


| Interrupt Request 


DATA FLOW 


RDV | CSP2 | FES 


| © | 


Data Out (Odd) Data In (Odd) | 


Interrupt 
Control 


External Register Address 


Error Data In (Odd) 


Reporting | 
Ext gepenpemenprn Add | 
i llneteanenn |< hankensieahomostor | 


Data Out (Odd) 


ee 
Processor Reset Adapter 
Control Storage Add + 


10C 
Bus 
Cone 


f Local Storage Add 
nection 


Interrupt Request 


Data Ou sx ——| || | | 
Local Storage 


2) 

oO 

=] 

a 

“ 

<a 

“” 

a 

oO 

“ 

ie) : 
lo} 

© : 
> 

Q. 

Q. 

x 

© 

4 
n 


| Ext Reg Add i | 

| (s) Control Storage Add 

| Data Out (Odd) Address Data In (Odd) | 
Compare 

| Interrupt Request 


Cycle Steal - 
| Clock wold uae Refresh Cycle Steal Control 
| Control 


Le ararsaie re ie gc ise ts cone as Ber a 


Control Storage Address 


| Refresh Control : | Data In 


Storage 


| 
| | 


LOCAL STORAGE 


The local storage consists of 128 bytes 
(64 halfwords) of storage addressable by 
byte or by halfword. It is organized in 
16 blocks Cor pages) of eight local stor- 
age registers (LSRs) each one byte long, 
used to store the microcode pointers, the 
control blocks, and the program status 
words. 


The local storage registers can be 
displayed or altered from the operator 
console using the TSS functions (see page 
2-370). 


READ-ONLY STORAGE 


The read-only storage (ROS) consists of 8K 
bytes (4K halfwords) of storage address- 
able by halfwords. It includes all the 
permanent code needed for microcode IPL 
and dump, and to perform diagnostics. 


The ROS can be displayed from the operator 
console using the TSS functions (see page 
2-370). 


CONTROL STORAGE 


The control storage consists of up to 128K 
bytes (64K halftiords). It is addressable 
by halfword with an access time of 200 ns. 
An error correction code CECC) mechanism 
detects and corrects all single-bit 
errors. The control storage is used to 


store: 
e The scanner microcode Cabout 34K 
bytes) 


e The buffers for the transmitted and 
: received data, and the line control 
blocks and parameters Cabout 13K 

bytes) 


° Tables and sarvice buffers Cabout 17K 
bytes) 


The control storage can be displayed or 
altered from the operator console using 
the TSS functions (see page 2-370). 
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Communication Scanner Processor (Part 2 of 4) 


CSP EXTERNAL REGISTERS 


The CSP uses 32 eight-bit external regis- 
ters located in the main communication 
scanner components: IOC bus connection, 
address compare, error reporting, and 
front-end scanner. The external registers 
are connected to the CSP via the data in 
(odd) bus during read operations, and data 
out Codd) bus during write operations. 
Their bits are set on or off by the hard- 
ware or the microcode. 


The external registers can be displayed or 
altered from the operator console using 
the TSS functions (see page 2-370). 


Address| Function Card 
(Hex) 


IOC bus control 1 

IOC bus control 2 

IOC bus service 

CSP error 
Miscellaneous/ 
adapter address 
External interrupt 
request/priority 
(Reserved) 
Synchro/confi guration 
data set 

Error indication to the 
CE indicator card, and 
bad parity generator 
(Reserved) 

Extended interrupt 
request 

(Reserved) 

Interrupt request 

Line interface address 
Data in/out 

Sync operation command 
Asynec operation status 
FES general command 
(Reserved) 

CSP interrupt request 
Current CSP interrupt 
Address compare control 
Address compare byte 0 
Address compare byte l 
CSP interrupt masks 
Local storage page reg 


1OC Bus 


RDV | 
| 
| 
| 
| 
| 
| 
| 


Controls 


Logic 
(22 Wires) 


Data (18 Wires) 
(Bytes 0, 1, and Parity) 


CsP2 | 
(Interrupt (Error 
Control) Reporting) | 


TA Select (P10) : 

Cycle Steal Select (AIO) 

y X'00’ by. X'19" X'03° | 
Pong Buffer Control 


(Synchro/ | 
CDS) 


Channel Request 


Ping Buffer Control X'O1' 


— XA’ 


X’08’ 


1OC Bus Tags 
10C Bus Check 


Data In ¥ (Odd) Bus 


Disable Hard Stop 


10C Bus Disable 
x’'04’ 
Cycle Steal Request 


Data In (Even) Ext Reg Add 


Processor 


Data Out (Even) 


Data Out ¥ (Odd) Bus 


MOSS Interrupt Request 


CCU Level 1 Interrupt Request X05" 
i CCU Level 2 Interrupt Request 


Local Storage Add | 
Sree | XT’ 


(Address Compare) 
Error Status Type Hard Stop 


Ping 
X’1B’ 
Pong 


FES 


(Scheduler and Address Selector) 
Overrun/Underrun 
Time Out 


X'10' 
el Modem Change 


Errors 


Interrupts 


Interrupt (Read X’10’) 


X"12" Line Interface Address 


Line Interface Address 


Data 


Asynchronous 
Operations 
Read/Write Operation 


Register Type 
Register Address 


Data Exchange Not Complete 


»| Error during Exchange 


Reset Latches 


.| Reset Storage 


Freeze State 


Communication Scanner Processor 


CCU/CSP Register Use 


The CSP external registers are used as 
follows: 


Program-initiated operation (PIO): 


Register X'00° indicates the PIO oper- 
ation to the microcode when 'TA 
select’ is on, and controls the pong 
buffer operation. 


Register X'02' reflects the status of 
the IOC bus tags and indicates IOC bus 
check when parity errors are detected 
on the data. 


Register X'04° provides miscellaneous 
IOC controls. 


Adapter-initiated operation CAIO): 


Register X'00' indicates the AIO oper- 
ation to the microcode when ‘cycle 
steal request’ is on. 


Register X'O1L" controls the cycle 
steal sequence on the IOC bus and the 
ping buffer operation. 


Interrupts: 

Register X'05' controls the interrupts 
from the CSP to the CCU or MOSS. CCU 
level 1 or 2 interrupt requests are 
reported via bytes 0 and 1 of the IOC 
bus. 


| Byte 0 | 
0 710 


0100010010000 0000 


A 


A 
a Level 1 
tte Shee Level 2 


Byte l | 
7 


(Part 3 of 4) 


CSP/FES Register Use 


The CSP external registers are used as 
follows: 


Asynchronous actions: 


Register X'13' specifies the line 
interface address. 


Register X'14' transfers the parame~ 
ters and status in both directions. 


Register X'15' specifies the type of 
storage or register to be accessed in 
the FES CRAM, LIC, or ICC) and starts 
the read or write operation. 


Register X'16' gives the status of the 
FES at the end of the read or write 
operation, and indicates the errors. 


Cycle Stealing: 


Cycle stealing between the FES and CSP 
is performed via the CSP data bus. It 
is controlled by hardware only, no 
external registers being used in the 
operation. 


Interrupts: 


Register X'10" and X'12' control the 
interrupts from the FES on microcode 
level 2. The interrupt condition is 
indicated by X'12' bits 0 and 1, the 
address of the line interface that has 
initiated the interrupt is in X'l2' 
bits 2 through 7, and the type of 
interrupt is given by X'10' bits 1 
through 3. 


Reset: 
Register X'17' is used by the micro- 


code to reset the components of the 
FES. 


PING/PONG BUFFERS 


Two half-word registers, called the ping 
and pong buffers, are alternately 
connected to the IOC bus in flip/flop 
mode. They are used for transferring 
commands, data, and control words between 
the I0C bus and the CSP. The switching 
from one buffer to the other is controlled 
from the IOC logic. 


Although the ping/pong buffers are phys-~ 


ically located in card CSP2, for the 
microcode they are logically located in 
the local storage (card CSP1), page 3, 
registers 0 through 3. 


PROCESSOR CHARACTERISTICS 
e Instruction Time: 


476 ns through 1258 ns depending on 
the type of instruction 


° Program Levels: 


The interrupts are raised by the 
microcode Call levels) or by hardware 
(levels 0, 1, and 2). Levels 0 
ee 3 can be masked by the micro- 
code. 


The levels are used as follows: 


Error handling and address 
compare 

CCU instruction processing 
FES interrupt processing 


Queue and command processing 
CNot used) | 
(Not used) 

CNot implemented) 

Timer control and disconnect 
stop initialization 


e Clock: 


The clock consists of a 29.4912 MHz2 
square wave provided from the redrive 
card (see Chapter 5). 
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HARDSTOP 


CSP internal errors detected by the CSP 
hardware cause a CSP hardstop. Two bytes 
of status information are presented by the 
CSP either to the CCU control program 
(NCP) or to the MOSS after the hardstop 
condition is detected. If the CSP is in 
"Connect mode, the error status is 
presented to the CCU control program 
(NCP). If the CSP is in "Disconnect! 
mode, the error status is presented to the 
MOSS. The errors that cause a hardstop 
are listed under "CSP Internal Errors" on 
page 13-321. The bit definitions of the 
two status bytes are given under "Error 
Status Type Hardstop" on page 13-351. 

Flow diagrams are on pages 13-330 and 
eee for reporting errors to CCU and 


A hardstop condition is handled by the CSP 
hardware as follows: 


1. A permanent cycle steal request is 
forced internally to the CSP process~- 
or. No cycle steal operation takes 
place. However, since cycle steal 
has the highest priority with CSP 
storage, this causes the CSP micro- 
code processing to stop, but keeps 
the CSP clocks running. 


a. A level 1 interrupt request is 
presented to the CCU control 
program (NCP) if the CSP is in 
"Connect’ mode. 


b. A level 4 interrupt request is 
presented to the MOSS processor 
control program if the CSP is in 
"Disconnect’ mode. 
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Communication Scanner Processor (Part 4 of 4) 


oe 


a. The CCU control program (NCP) 
responds to its level 1 interrupt 
request by sending a ‘Get Error 
Status" command. The CSP then 
sends the two bytes of ‘error 
status type hardstop' if the CSP 
clocks are not stopped by the 
hardstop condition. 


b. The MOSS control program responds 
to its level 4 interrupt request 
by sending a "Get Command Comple- 
tion' command. The CSP then 
sends the two bytes of ‘MOSS 
command completion’ (defined on 
page 13-352) if the CSP clocks 
are not stopped by the hardstop 
condition. Then the MOSS control 
program sends a ‘Get Error 
Status’ command to which the CSP 
responds with the two bytes of 
"error status type hardstop’*. 


The error status type hardstop does not 
transit through the ping/pong buffers, but 
is directly presented on the IOC bus data 
bytes. A BER type 11, ID95, is generated, 
and can be displayed. 


The hardstop is reset from the CCU or the 
MOSS via a programmed reset command or a 
general reset. 


SCANNER STATE _ 


The state of a scanner is shown on the 
console display. Once the scanner has 
been selected by the operator, its state 
appears in the 'm' field of the machine 
status area on the screen. (Refer to the 
3725 Operating Guide for MSA description.) 
The state may be: bo ‘o. | 


eo Inoperative 

© = Initialized 
Connected 

® -Disconnected (stop or go) 


e Reset 


Inoperative 


The Scanner is inoperative when it is not 
in any other state. 


Initialized 


The scanner is initialized when the CSP its 
loaded with the microcode and the FES 
storage is initialized to all zeros. 

There is no operation with the control 
program. 


Connected 


The scanner is connected when it runs 
under the control of the control program. 
Frrors on CCU I/O instructions are report- 
ed to the control program, and errors on 
MOSS I/O instructions to the MOSS. 


Disconnected 


The scanner is disconnected when it does 
not run under the control of the control 
program but under the control of the MOSS 
microcode. Only MOSS I/0 instructions are 
executed. Any instructions from the CCU 
are not answered. 


When disconnected from the control 
program, the scanner may be: 


Running Cdisconnected-go): The scan- 
ner can be in this state while being 
IPLed, dumped, or debugged using the 
TSS services. . 


® Stopped (disconnected-stop): The 
microcode continues to react to the 
MOSS instructions. The scanner can be 
in this state while being debugged 
-using the TSS services. 


Any errors are reported to the MOSS. 
The scanner may be disconnected by: 


° The operator when entering a service 
command (stop or address compare with 
the stop option selected, for example) 


° The microcode when certain errors are 
detected (a CCU interrupt level 1 is 
requested with the disconnect indica~ 
tion) ee te o 8 ee 
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Reset 


The scanner may be reset by a general 
reset which resets all the scanners, or by 
a programmed reset which resets one 
specific scanner. 


The operator can reset a specific scanner 
from the console using the TSS services. 


1. General Reset: 


When the CCU activates the reset tag 
of the IOC bus, during a general IPL 
or at power-on, every scanner: 


Forces a CSP interrupt level Q. 


b. Resets the external registers 
X'03" CCSP error) and X'08'! 
Cerror indicators/bad parity 
generator). 


c. Disables the IOC bus and resets 
the FES by setting on ‘reset 
adapter. The LICs and ICCs are 
reset at the same time. 


d. Starts microcode execution at 
level 0 address 0. The first 
task of the microcode is to 
initialize the CSP external 
registers. | 


2. Programmed Reset: 


The control program can reset one 
scanner by sending a write command in 
the PIO mode with operation code 
equal *'Programmed Reset’ and the 
scanner address. When this command 
15 received, the selected scanner: 


a. Disables the hardstop (X'04' bit 
3 on). 


b. Restarts the microcode operation 
at level 0 address 0. 


c. Resets the interrupt requests to 
the MOSS and CCU (X'05' bits 0 
and 2 on). 


The connected FES is stopped (FES status: 
freeze) but the storages of the CSP and 


FES are not reset: the CSP storage can be 
dumped. 
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SCANNER COMMANDS 


The following commands may be used from 
ae ccrers sce console to modify the scanner 
state. 


Current Possible Resulting 
State Scanner State 
Commands : 
Connected Disconnected/stop 
Reset 
Reset | 
Initialized 


Discon- Disconnected/stop 
nected/go Reset 


Reset 
Initialized 


Discon- Disconnected/go 
nected/stop Reset 
Reset 
Initialized 


Reset Reset 
Reset 
Initialized 


Cor Unknown 
mode) 


Initialized Disconnected/stop 
| Connected 
Reset 
Reset _ 
ry Initialized | 


Inoperative Reset 
Reset 
| Initialized 


Front-End Scanner (Part 1 of 2) 


PURPOSE 


The front-end scanner (FES) is a scanning 
circuit that supports, under the control 


of the CSP, a wide range of protocols and 
line interfaces. The FES is an adapter of 
the CSP. 

THROUGHPUT 


The FES maximum throughput varies from 256 
kbps (for one line attached), to 307.2 
kbps (for 32 lines at 9600 bps distributed 
over eight LICs). The throughput is 
spread over the LICs up to the last one 
installed on the LAB; if only one LIC is 
installed, all the throughput is davoted 
to this LIC (sea also "LIC Weight" on page 
1-051). 


The FES uses the "LIC present’ wire to 
scan up to the last LIC even if the inter- 
mediate LICs are not plugged. In addi- 
tion, the ‘wide-band’ wire used with 
high-speed lines attributes all the scan- 
ning throughput to one line on the LIC. 


DATA FLOW 


CSP 


| Data Out 


| @®) 


External Register Address 


Controls 


> ————q 


Reset Adapter 


ACLK 
(From RDV) 


| 


Scheduler 


and 
Address 
Selector 


FES 


Addresses/Commands 


Controls 


General Reset 


Character 
Service 


Cycle Steal 


Data Address 


RAM B 


Control 


Service 


Service interface 


or 


Cycle Steal 


Front-End Layer 


Data/Bit Service 


LIC/ICC 
Registers 


LIC/ICC 
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PACKAGING 


One FES is packaged on one card. 


COMPONENTS 


The FES components are shown on the data 
flow and have the following functions: 


(A) Control the FES timing, the exchange 
with the CSP, and the RAM operation 

(B) Control the transfer of characters 
between the front end and the CSP 

(CC) Handle the data halfwords coming from 
or going to the control storage 

(D) Provide cycle steal control for the 
CSP 

CE) Interrupt the CSP on level 2 for 
buffer and data management, and for 
error reporting 

(F) Serialize/deserialize the bits trans- 
mitted to or received from the LICs 

(G) Provide line services related to link 


protocol and modem control 
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Front-End Scanner (Part 2 of 2) 


FUNCTIONS 


The FES functions are organized in 
relation to the three main components as 
follows: 


Scheduler 


The scheduler: 


® Communicates with the CSP through the 
external registers (asynchronous path) 
to: 


~ Send general commands to the FES 
using X'17! 


- Read interrupt information using 
| X'10" and X*12'’ | 
ad Access the RAMs and LIC/ICC regis- 
ters using X'13", X'14", X*15', 
and X‘'16' 
© Generates the FES timing 
® Scans the lines on two levels, charac~ 
ter service and bit service, depending 
on the processing speed (see also 
"Scanning Operation” on page 13-261). 


e Controls the FES RAMs 


Scanner Base Layer 


The scanner base layer: 


© Transfers characters to and from the 
control storage in cycle steal 


e Reports line status and fetches trans- 
mission parameters using cycle steals 


° Reports line status and errors by 
interrupting the microcode on level 2 


° Manages timers 


Front-End Layer 


The front-end layer: 


e Serializes received bits into charac~- 
ters and deserializes characters to be 
transmitted into bits Cbit service) 


® Supports link protocols and line 
interfaces (line service) 
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STORAGES 

The FES includes three random access stor- 
ages (RAMs): 

e RAM A 1s used for character service 

® RAM B is used for bit service 

e RAM C is used for line service 

In each RAM, four halfwords are assigned 
to each line interface .Creceive and trans~ 
mit), this gives a total of 4x64 = 256 
halfwords per RAM. 

The FES storages can be displayed or 


altered from the operator console using 
the TSS Functions (see page 2-370). 


RESET 


The FES can be reset from the CSP by: 
° General reset 


® Programmed reset 


General Reset 


The ‘reset adapter’ signal is activated 
for the CSP/FES at CSP power-on reset or, 
in normal operation, by the microcode. 
This signal: 3 


1. Resets the FES latches. 


2. Disables the lines between the CSP 
and the FES. 


3. Resets the FES storages: all bits are 
set to zero and the correct parities 
are written. 


4. Stops all scanning (the FES is in the 
freeze state). 


The LIC and ICC registers are reset at the 
same time. At the end of the general 
reset, X'17" shows: 


e Bit 1 off Cstorage reset complete), 
unless an error has been detected 


e Bit 2 on (freeze state) 


e Bit 4 on if an error has been detected 
during storage reset | 


Programmed Reset 


The scanner microcode can reset the FES 


using the FES general command register 
CX'17"). | 


e X'17' Bit 6: 


This bit, when on, resets the FES 
latches and disables the CSP/FES 
lines. The FES storages are not reset 
and the FES is not in the freeze state 
at the end of the process. 


e X'17" Bit 1: 


This bit, when on, resets the FES 
storages when bit 0 is off. At the 
end of the process, bit 1 is reset by 
hardware, except if an error has been 
detected (bit 4 is on), and the FES is 
not automatically in the freeze state. 


° X'17" Bit 2: 


This bit, when on, sets the FES in 
freeze state when bits 0 and 1 are 
off. All scanning is stopped at the 
end of the current line operation. 
The microcode must reset bit 2 to 
restart the scanning. 


Line Interface Card (Part 1 of 2) 


PURPOSE 


The line interface card (LIC) attaches up 
to four communication interface cables to 
the controller. The number of lines 
connected to a LIC depends on the line 
throughput. 


For information about: 


e LIC types and characteristics, see 
Chapter Il 
° LIC interface physical description, 


see Chapter 4 


PACKAGING 


One LIC is packaged on one card. 


COMPONENTS 


The LIC components are shown on the data 
flow. They: 


(A) Interface the DCEs and direct 
attached terminals. 


(B) Transmit to and receive from the FES 
the data, bit-by-bit, over the 
data/bit service bus. 


(C) Provide the CSP with the line status 
and characteristics via registers 
(four 6-bit registers per connected 
line). 


(D) Receive the addresses and commands 
from the FES and decode them. 


(E) Check the bit parities and activate 
"LIC Ack’ if the parity is correct. 
The absence of 'LIC Ack' is reported 
by the FES to the CSP which then 
disables the failing line. 


(F) Reset the line interfaces when 'gen- 
eral reset’ 15 on. 


FES LIC 


| LIC Ack Command 
| Decode Read/Write ed A 


DATA FLOW 


Transmission 
Interface 


Address/ Line Address | 


| Error (c) co Receive Data 
| Transmit Data 
| | Line 1 |. ; 
[ : oh 
| f Chapter 4 
Controls | Canaan Controls 
General Reset (To Each | 


(F) Line) | 
me: 
Reg | 
co. Receive Data 
: 2 | | Transmit Data | 
PY Line 2 


| Addresses/Commands 


See 
LIC/ICC Registers a Chapter 4 
o 
7 Data/Bit Service | 
| aaa ae Receive Data 
ICC : Transmit Data 
| Line 3 
See 
| Chapter 4 
| | Line Selection | 
| Transmit Clock (Low Speed) | 
Receive Clock (Low Speed) ! Clocking : 
Clock (Medium/High Speed) — (To Each 
$$$ $$$ Line) 
R 
| Receive Data | 
| 7 Transmit Data 
| | Line 4 
1 
‘ See 
: | : Chapter 4 
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LIC REGISTERS 


Fach line of the LIC is provided with four 
6-bit registers numbered '00' through 
"31". They are used to give information 
about the hardware configuration to the 
microcode and the FES logic (see page 
13-540 for a bit-by-bit description). 


The LIC registers can be displayed or 
altered from the operator console using 
the TSS Functions (see page 2-370). 


The microcode can read and/or write the 
LIC registers via the FES front end and 
the LIC/ICC register bus. 


Register '00' 


This register contains the modem-in 
status. It is read-only. 


Register '01' 


This register contains the modem-out 
status. It can be read or written and is 
also used for error detection. 


Bit 0, when off, sets the line in wrap 
mode: transmit is connected to receive. 
This function is used for tests and diag- 
nostics, and 1s accessible from the opera- 
tor console. 


Register ‘'10' 


This register provides information about 
the LIC position within the LAB and the 
cable attachment types. It is read-only. 


Register ‘11' 


This register provides information about 
the card identifiers and the clock 
selection. It can be read and written, 
and is used to reset one specific line on 
the LIC. 


13-030 


Transmission Subsystem 
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Line Interface Card (Part 2 of 2) 


RESET COMMUNICATION INTERFACE 

The LIC or one connected line can be reset For communication interface details, refer 

from the CSP via the FES by: to "Communication Interfaces" starting on 
page 4-130. | | 

® Activating the ‘general reset’ line 


° Using LIC register "1L1' Cindividual 
line reset) 


General Reset 


'General reset’ is activated automat- 
ically, from the FES at CSP power-on Cpow- 
er-on reset). In normal operation, 
"general reset’ may be activated by the 
CSP microcode. This signal resets all the 
LICs attached to the FES: all the lines 
are set to 0, but ‘transmitted data' is 
set on except for LIC4, where this bit is 
also set off. 


Line Reset 


The setting on by the microcode of regis~ 
ter "11' bit 0 for one specific line 
resets the line. Register 01 is forced to 
zero and ‘transmitted data' 1s set on 
except for LIC4, where this bit is also 
set ae The three other lines are not 
reset. 


Line Disabled/No-Operation 


With NCP, the ‘disable’ command resets one 
specific line. The line is marked as 
disabled tin the NCP tables. 


With EP, the ‘disable’ command stops the 
current line operation, but the next data 
transfer (transmit or receive) is 
accepted, provided that the line is not 
faulty. 


Internal Clock Card 


PURPOSE 


The internal clock card CICC) feature 
supplies clocking to the lines interfac~y 
ing: 


° DTE clocking Ctransmission speeds up 
to 1200 bps). For these transmission 
speeds, jumpering on the board is not 
used. 


e Direct-~attached terminals (trans- 
mission speeds from 2400 bps through 
56 kbps). For these transmission 
speeds, jumpering, on the board its 
mandatory (see jumpering, that 
follows). 


An ICC can supply up to four LICs (16 
lines). Two ICCs are provided per 
feature. 


PACKAGING 


It can 
2400 


One ICC is packaged on one card. 
be installed on the customer's site. 
bos through 56 kbps clock signals are 
distributed to LICs through jumpers. 


JUMPERING (FOR DIRECT-ATTACHED TERMINALS) 


For distributing the clock at speeds from 
2400 bps through 56 kbps, jumpers are 
needed on the board. They are set at 9600 
bps at manufacture and can be adjusted at 
installation time (Csee page 4-270 for 
details). Because only one connection is 
set between the ICC and one LIC, all the 
terminals directly attached to a LIC must 
have the same transmission speed. 


DATA 


FES 


FLOW 


LIC/ICC Register 


| 
© 
| 


FES Controls 


| Control 


General Reset 


Clock 


(Low Speeds} 


Clock 
fica (Medium/ 
(From RDV) High 


Speeds) 


ICC 


Control 


Clock 


Line Selection 
Transmit Clock (Low Speed) 


Transmit t 


Clock — 16 Wires 
Generation 


Receive 
Clock 
Strobe 


2 400 bps 
4 800 bps 
9 600 bps 
19 200 bps 
56 000 bps 


Receive Clock (Low Speed) 


a a —— 
> wee orate nn om oc ——ee ——s — om —_ 


o 


Speed Selection by 
Jumpering on Board 
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COMPONENTS 


The ICC components are shown on the data 
flow. They: 


(A) Provide the clock to the transmit 
interfaces for DTE clocking or low 
speed direct-attached terminals (50 
bps through 1200 bps) 


(B) Retrieve the receive clock for DTE 
clocking (Cup to 16 interfaces) by 
indicating to the LIC when to sample 
the received bit (50 bps through 1200 
bps) 


(C) Generate the clock for the medium and 
high speed direct-attached terminals 
(2400 bps through 56 kbps) 


(D) Store the line addresses and speed 
information for DTE clocking. The 
IcC register can be written and read 
from the CSP. 


REGISTER (FOR MODEMS WITHOUT CLOCKS) 


The ICC has a 5-bit register that allows 
the CSP microcode to select clock speeds 
from 50 bps to 1200 bps for unclocked 
modems. The register is loaded at micro- 
code IPL from the CSP via the FES and the 
LIC/ICC register bus by a write operation. 


For tests and diagnostics, the register 
contents can be read from the CSP (see 
page 13-541 for transmission speed 
coding). 


The ICC register can be displayed or 


altered from the operator console using 
the TSS Functions (see page 2-370). 


RESET 


The ICC latches and register are reset 
from the CSP via the FES when ‘general 
reset’ is activated. 


13-040 
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Scanner Microcode Organization (Part 1 of 2) 


FUNCTIONS 
The main functions of the scanner micro- 
code are to: 


° Manage the data buffers in the control 
storage for the transmitted and 


GENERAL DATA FLOW 


(See also page 13-011) 


received data loc | CSP 
Bus 
e Support the link protocols Level 1: 1OC Bus sega ee ee ee 
e Control the line interfaces | Command Request Command Request 
| Control Program 
e Provide service facilities under the 1OH Processing 


control of the NCP/EP or the MOSS 


l Level 3 | 
TA Select (P!1O) Command p_ 

Queue —— Command 
| MOSS I1OH ey ee Processor 
Genrer Processing —— 

I cycle Steal a 
Select (AIO) en Pe 
eased 
ey 
Cycle Steal Level 3 
| Poutines Terminator 
Request Asynchronous Actions 


Level 7 
Level 3 Initiator Request 
Timer Handling, 
Trace Transfer 
Management, 
Initialization 


| Level 3: Internal Processing 


Cycle Steal 


Channel Request | x'O1" iritiator 


Cycle Router 
Steal 
| Terminator 
Command | 
| ccu Level 2 Processor 
Interrupt Request Command 
Dispatcher 
aes Level 4 Asynchronous Actions 
Int Req X'05' 
Level 0: 
CCU Level 1 
Int Req Address Compare 


Error Reporting 


Router 


FES 


Overrun/Underrun 
Timeout 
X'10’ 
Modem Change 
End of Reception/Transmission 


Interrupt (Read X‘10’) 


Line Interface Address 


X'12' 


Line Interface Address . 


Data In/Out 


Read/Write Operation 
Register Type 


Register Address 
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Scanner Microcode Organization (Part 2 of 2 ) 


LINE OPERATING MODES 


The microcode operates the lines in one of 
the following modes: 


° Normal mode 

° Character mode 
° Burst mode 

e Service mode 


The operating mode 1s selected on a 
line-by-line basis and the scanner may run 
all three modes at the same time. 


Normal Mode 


The microcode normally uses this mode to 
transfer data using messages (several 
characters) in a burst. The supported 
link protocols are: 


SDLC: 


Half-duplex or duplex 

CRC management 

Zero-bit insertion and deletion 
Flag abort and idle detection 
NRZI encoding and decoding 


BSC: 


Half-duplex 

EBCDIC CNCP/EP) 

ASCII CNCP/EP) 

EBCDIC transparency (CNCP/EP) 
ASCII-7 transparency CEP) 

Control character recognition 

CRC management 

VRC/LRC management CASCII) 
Synchronization character insertion 
and deletion 

Timeout on continuous synchronization 


X.21: 


Leased lines 
Switched lines 


Autocall: 


NCP/EP 
Automatic call origination 


Character Mode 


This mode is similar to the operating mode 
of the communication scanner type 2 of the 
3705 which transfers data character by 
character. The supported link protocols 
are: 


No control character recognition 

No CRC management 

No synchronization character insertion 
No timeout on continuous synchronization 


Start-stop: 


Start bit tnsertion and deletion 
Five through eight information bits 
Insertion of one or two stop bits 


Burst Mode 


This mode supports start-stop protocol 
only. It is similar to character mode, 
except that the characters are exchanged 
by bursts of up to four characters between 
the scanner and the CCU. The detection of 
the ending character is performed by the 
scanner microcode. 


Service Mode 


In service mode, the scanner executes the 
commands sent from the MOSS. The scanner 
may be connected or disconnected. 


MICROCODE LEVELS 


The microcode operates on five levels 
numbered 0, 1, 2, 3, and 7 (levels 4, 5, 
and 6 are not used). 


Level 0 


This level 1s used for error reporting and 
for address compare. When errors are 
detected, the 'CCU level 1 interrupt 
request’ bit 1s activated in external 
register X'05" and a CCU level 1 interrupt 
1s requested via the IOC bus (see also 
"Reporting Errors to the CCU™ on page 
13-330). 


Level 1 


This level handles the CCU and MOSS I/0 
instructions received from the IOC bus. 
The router transmits the following infor- 
mation to the processing functions: 


@ CCU and MOSS I/0 instructions received 
via the 'TA select! tag 


® AIO operations initiated via the cycle 
steal grant tag 


The output PIO and MIO commands are tran- 
smitted after checking to level 3 via the 
command queue. The input PIO and MIO are 
handled on level 1. CCU cycle steal oper- 
ations are handled on level 1, and then 
resume level 3 via the cycle steal stack. 


Level 2 


This level handles FES interrupts received 
via register X'12'. The address of the 
line interface that requested the inter- 
rupt 1S given in register X'12'., 


Interrupts are requested from the FES for: 


e End of receive or transmit operations 
° Microcode request 

° Time out 

° Modem-in change 

e Overrun or underrun condition 

e Error 


After interrupt level 2 processing, a 
command request is loaded into the command 
queue to resume level 3 processing. 
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level 3 


This level: 


° Manages the command queues and the 
cycle steal stack. 


« Executes the control program commands. 
Commands for the line interfaces are 
transmitted to the FES asynchronously 
via registers X'13', X'14', and X'15". 


e Executes the MOSS commands. 
Level 3 interacts with the IOC bus via 
registers X'01' for channel requests and 


X'05" for interrupt requests. 


The asynchronous operations are mainly: 


@ Set mode operations for initialization 
of the line interfaces and FES func- 
tions 

e Commands for receive, transmit, and 


reset operations 
® Modem management operations 


° Timer management operations 


Level 7 


This level handles the timer routines,> 
initializes the disconnected stop status, 
and manages trace transfer (SIT). 
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Microcode Interaction with Control Program (Part 1 of 5) 


The scanner microcode operates with the 
CCU control program Cin normal mode or 
character mode) using: 


° Reserved areas in the CCU main storage 
e Reserved areas in the scanner storage 


° Instructions CIOH or IOHI) to move 
control information between the CCU 
and the scanner 


° Commands (specified in register R1 of 
the associated IJOH/IOHI instruction) 
to start a line, or start a line with 
initialization 


PIO is used to transfer commands to the 

line interfaces (4 bytes) and to get the 
line identification and error status (2 

bytes). 


AIO is used to transfer data, parameters, 
and status between the scanner and CCU 
storages in cycle steal mode. | 


The scanner interrupts the control program 
on level 2 for normal operation, and on 
level 1 for error reporting. 


RESERVED CCU STORAGE AREAS 


In the CCU main storage, three types of 
area are reserved for communication with 
the scanners: 


e Parameter/status areas 
e Line vector table 


e Data buffers 


Paramater/Status Area CPSA) 


For each line interface (transmit or 
receive), the control program reserves one 
parameter/status area. A duplex lines has 
two PSAs, a half-duplex line one PSA. The 
scanner accesses the PSA in cycle steal. 


The PSA is divided into two areas: 


1. The parameter area (16 bytes, 4 

- words), used to transfer control 
parameters from the CCU to the scan- 
ner. os 3 . : 


2. The status area (12 bytes, 3 words), 
used to transfer the command status 
from the scanner to the CCU 


The 28 bytes (€7 words) making up the PSA 
must be contiguous, but may be anywhere in 
main storage. More than one PSA may be 
prepared for each line interface to allow 
quick network reconfiguration. 


Line Vector Table CLNVT) 


The line vector table consists of 512 
locations, two for each of the 256 lines 
in the controller. There are two entries 
per line: one for the transmit interface 
Ceven address), another one for the 
receive interface. (odd address). Fora 
half-duplex line, the first LNVT entry ~ 
points to the unique PSA that is used for 
both the transmit and receive interfaces. 
The second entry is not used (except - 
during wrap processing). nde - 


The starting address of the LNVT is set by 
default to X'880'". The scanner calculates 
the LNVT address of its lines. If neces- 
sary, the LNVT starting address may be 
changed using a set line vector table 
high/low instruction. 


LNVT Default Addresses 


LAB | Line. Address (Hex) 
Position Address 

000-015 §80-8FC 
016-031 | 900-97C 
032-047 980-9FC 
048-063  AODO-ATC 


| 064-079 | A80-AFC 

080-095 BOO-B7C 

4 096-111 B80-BFC 

| 412-127 C00-C7C 

128-143 C80-CFC 

144-159 | DOO-D7C 

& «| 160-175 - _-D80-DFEC 

176-191 EQO-E7C 

7 © 1 -192-207. E80-EFC 

208-223 FOO-F7C 
224-239 F80-FFC 
240-255 1000-107C 


The 32 words preceding the LNVT Caddresses 
X'800' through X'880') are used for the 
trace LNVT during scanner interface trace. 
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CCU Main Storage 


~LNVT 


A 


1 One Duplex Line 
17 Eto words) 


Address of PSAI (Transmit) 


[Address of PSA1 (Receive) 
Address of PSA2 | ee 
| (Not used) | 
Address of PSA32 (Transmit | - 


| Address of PSA32 (Receive) 


| Address of PSA224 (Transmit) 
Address of PSA224 (Receive) 
Address of PSA256 (Tranmsit) 
Address of PSA256 (Receive) 


7 One Half-Duplex Line 


LAB-1 < ae (One word) 


(64 words) 


512 
Contiguous 
Words 


LAB-8 < 
(64 words) 


PSAs 
(Parameter Area) 


PSAI1 <. 
(Transmit) 


(Status Area) 


> > One Duplex 


Line 
€14 words) 


PSAIL < 
(Receive) 


(Status Area) 


(Parameter Area) 


PSA2 < 


Line 


| 3 > One Half- 
CHalf-—-Duplex) Duplex Line 
(Status Area) (7 words) 


| 
(cae 
| | Parameter Ares) 
| 
| 


Microcode with Control Program (Part 2 of 5) 


Data Buffers 


These are areas reserved for the temporary 
storage of data and other information in 
transit through the controller. They are 
accessed by the scanner in cycle steal 
mode. The address of the buffers to be 
used by the scanner is part of the parame- 
ter area of the PSA. The format of the 
buffers depends on the control program 
(NCP or EP). 


Buffer Format (No prefix-offset for EP) 


Prefix: 
Address of the next buffer in 
the chain 

Cnot used) 

Offset value in bytes 

iBuffer byte count 


Up to]/Data 
256 Cvaries with control program) 


For the first buffer in a chain, the 
offset and byte count are provided by the 
PSA. For the other buffers: 


° In transmit operation: the link point- 
er, offset and byte count are taken 
from the buffer prefix. 


° In receive operation: the link pointer 
is taken for the buffer prefix, the 
offset is zero, and the byte count is 
provided to the scanner by the Set 
Mode information. 


RESERVED SCANNER STORAGE AREAS 


Storage MAP 


See page 13-550. 


Scanner Control Block 


See pages 13-551 and 13-552. 


Line Control] Block 


See page 13-553. 


Interface Control/Parameter Status Area 


See page 13-554. 


Line Interface Buffer 


See page 13-555. 


Parameter/Status Area 


The PSAs of the CCU storage are duplicated 
in the scanner control storage. The 
parameters related to the line interface 
(parameter area) are transferred from the 
CCU to the scanner with the command; the 
status of the line after execution of the 
command (status area) 1s transferred from 
the scanner to the CCU. All transfers are 
made in cycle steal. 


CCU INSTRUCTIONS 


The following CCU instructions are used to 
move control information between the CCU 
and the scanner: 


e Start line initial Coutput initializa- 
tion of interface) 


° Start line (CCU output instruction) 


e Get error status (CCU level 1 input 
instruction 


° Get line identification (CCU level 2 
input instruction) 


° Set line vector table high/low (Crelo- 
cation of the line vector table) 


The CCU I/0 instructions may be IOH or 
IOHI. In the following descriptions, the 
output instructions are IQOH and the input 
instructions are IOHI. 


IQH Format 


o| R2 Jo} RL fo1010000 
01 345 78 15 


This instruction transfers the contents of 
the register specified by RI to the commu- 
nication scanner, or places information 
coming from the communication scanner into 
the register specified by RI. The scan- 
ner, the scanner command or register, and 
the direction of data movement are all 
specified by the contents of R2. For the 
instruction to execute correctly, R2 must 
be loaded as follows: 


R2 Contents 


Line Group LAB Operation |C/M| 0 |NZELIZO| 2nd halfword 
0010/0100 Address Type 
14 #15 


0 1 45 7 8 11 12 
C7M = CCU/MOSS bit: 0 = initiated by CCU, 


13 
1 = initiated by MOSS 


N“ZE: 0 = normal mode, 1 = character mode or burst mode 


1/0 = input/output bit: 0 = output, 1 = input 


Refer to Chapter 11 for IOQH operation and address/command format. 
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Microcode Interaction with Control Program (Part 3 of 5) 


TOHTI Format 


0 0000] R 19111000 0] Ist halfuord 


ne Group LAB Operation cvm| Ne | 1/0 | 
1070100 Address _Type_ 


0 7 qt 12 


end halfword 


C/M = CCU/NOSS Bit: 0 = initiated by CCU, 1 = initiated by MOSS 
NZE: 0 = normal mode, 1 = character mode or burst mode 
I/O = input/output bit: 0 = output, 1 = input 


Refer to Chapter 11 for IOQHI operation and 
address/command format. 


At TA time, this instruction transfers the 
contents of the register. specified by R 
to the scanner, or places information 
coming from the scanner into the register 
specified by R. The scanner, the scanner 
command or register, and the direction of 
data movement are all specified by the 
contents of the second halfword. 


R2 and R Contents 


The IOH CR2 contents), IOHI (CR contents?) 
on the JOC bus are as follows: 


Start line 
Start line 


Character 
mode 
Write 
Read 


Any LAB 
type 
LAB type B 


.-{C2LB 3725-2 
.|CLABIL 
C2LB2 
CLAB2 
ca fEAB=3S 
.|LAB-3 
Model 


@ s e 

e e ® e ® e e e e e 
MOR ORM OrFMOFO 
Or OFOrROrFOF 
e e e 6 2 e e e fd . 
tad pad fee fat fet fet Ft bP > 
Hmm OOOOrH 
MmoadereOOrr 
e e e 3 ¢ e e e e e 


Note: CSP-2 and CSP-4 do not exist. 


Start Line Initial 


This instruction is used the first time a 
line is addressed from the control 
program. The contents of R1 provides the 
scanner with the line interface address. 
The scanner calculates the related LNVT 
entry, then cycle steals the PSA address 
of the line interface (see also "Instruc- 
tion Operation" on page 13-230). 


The PSA address is saved in the ICB for 
subsequent start line instructions. The 
start line initial instruction is issued 
after IPL and each time a PSA 1s changed 
for a line. 


Rl or DBO/DB1 at TD Time 


a Function 


High level command code 
00 0 
Line interface address 


Bits 0 through 7: Form the command code 
(see "Commands™ on page 13-124). 


Bits 11 through 15: Form the line inter- 
face address in the LAB: 00 (X'00') 
through 64 (X'3F'). Bit 15 is off for a 
transmit interface, on for a receive 
interface. For a half-duplex line, bit 15 
15 always off. 


R2 or DBO/DBL at TA Time 


Line group 
LAB address 


0001 Coperation type) 
10. 

Character mode 

0 Coutput) 


Bits 1 through 4: Select the first or 
second group of 16 lines in a LAB. 


0010 : First group 
0100 : Second group 


In a LAB type B, this division corresponds 
to the two scanners. 


Bits 5 through 7: Select the LAB: 


000 : CLABIL 100 : LAB pos 5 
001 : CLAB2 101 : LAB pos 6 
010 : LAB pos 3 110 : LAB pos 7 
O11 : LAB pos 4 111 : LAB pos 8 


Bits 8 through I1: Define the type of 
operation performed with the line. 


Bit 14: Specifies the line operating 
mode: | 


0 : Normal mode 
1 : Character mode or burst mode 


Microcode Interaction with Control Program 


Get Error Status 


This instruction is issued to the scanner 
that requested a CCU interrupt level 1. 
The scanner responds with an error status 
which is loaded into register R. 


Register R contains the error status (see 
"Error Status Description” on page 
13-350). 


Immediate Field 


Line group 


LAB address Coperation type) 


Bits 1 through _ 11: (Same as R2 for start 


Start Line 


This instruction is used to start a line 
operation when the PSA address is already 
known by the scanner. The scanner uses 
the line interface address to locate the 
PSA address following the ICB, cycle 
steals the PSA contents from the CCU stor- 
age, then executes the command (see also 
"Instruction Operation" on page 13-230). 


R1 or DBO/DBL at TD Time 


Pai [futon 


Command code 
00 0 
Line interface address 


Bits 0 through 15: (same as in R1 for 
start line initial). 


R2 or DBO/DBL at TD Time 


| Function 


Line group 
LAB address 

000 0 Cooperation type) 

0 (0 

Character mode or burst mode 
0 Coutput) 


Bits 1 through 11 and 14: (Same as in R2 
for start line initial). 


(Part 4 of 5) 


Get Line Identification 


This instruction is issued to all the 
scanners when a CCU level 2 interrupt has 
been requested for servicing one line 
interface. 


At the end of a command execution on a 
line interface, the scanner transfers the 
status zone related to this line interface 
into the CCU storage in cycle steal mode, 
and requests a CCU interrupt level 2. The 
CCU sends a ‘get line identification’ to 
all the scanners (see also "Instruction 
Operation" on page 13-230). 


The interrupt priority mechanism of the 
scanner ensures that the instruction is 
accepted by the scanner with the most 
urgent request. The scanner transfers the 
address of the PSA related to the line 
interface that raised the interrupt, then 
the CCU reads the status for the line in 
the PSA. 


Register R contains the LNVT entry address 
of the line interface that caused the 
interrupt. 


Immediate Field 


All LABs) 
Coperation type) 
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Set LNVT High/Low 


This instruction is used to provide a 
scanner with the LNVT address for its 
lines. By default, the LNVT starting 
address is X'88&0". 


"Set line vector table high’ modifies byte 
X of the LNVT address. 


Rl (Set LNVT High) 


0-7 All zeros | 
Byte X 


8-15 


R2 (Set LNVT High) 


0 
Line group 


LAB address 

0010 Coperation type) 
00 0 

0 Coutput) 


Bits 1 through 7: (Same as R2 for start 
line initial). 


"Set line vector table low’ modifies bytes 
0 and 1 of the LNVT address. 


Rl (Set LNVT Low) 


0-7 Byte 0 
8-15! Byte 1 
R2 (Set LNVT Low) 


0 
Line group 


LAB address 

0011 Coperation type) 
00 «0 

0 Coutput) 


Bits 1 through 11: (Same as R2 for start 


line initial). 
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Microcode Interaction with Control Program (Part 5 of 5) 


COMMANDS 


Commands are used by the start line and 
start line initial instructions. The 
command code is given by bits 0 through 7 
of register R1 of the IOH instruction. 
All commands use the PSA. Some commands 
need a buffer in addition. Once a scanner 
has received a command from the control 
program, the command remains outstanding 
until the scanner ends the command 
execution and requests a CCU interrupt 
level 2. The 'Halt’ and 'Halt Immediate’ 
commands may be issued at any time, even 
if another command is outstanding. 


The commands are organized in the follow- 
Ing subsets: 


Common Commands 


Common commands can be issued by the NCP 
or the EP tin normal or character mode. 
Instructions issued in character mode have 
the character mode bit (bit 14 of the 
second halfword) set to 1 in the tnstruc- 
tion. 


Set Mode 
Enable 
Disable 
Monitor Incoming Call 
Dial Cnormal mode only) 
Change 

Wrap | 
Raise DTR 
Flush Data 
Reset-D 
Reset-N 

Halt 

Halt Immediate 


NCP Commands 


NCP commands can be issued by the NCP on 
SDLC, BSC, or X.21 Lines working in normal 
mode. 


SDLC Transmit Control 
SDLC Transmit Data 
SDLC Transmit Continue 
SDLC Receive Monitor 
SDLC Receive 

Receive Continue 


Call Request 
X.21 Monitor Incoming Call 
Clear Request 


Control 
NCP BSC Transmit 
NCP BSC Transmit Continue 
Receive 
Receive Continue 


EP Commands 


EP commands can be issued by the EP on BSC 
lines operating in normal mode. 


EP BSC Transmit Initial 
EP BSC Transmit SYN 

EP BSC Transmit Data 

EP BSC Poll 

EP BSC Receive 

EP BSC Receive Continue 
EP BSC Prepare 

Monitor for Phase 
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Character Mode Command 


Character mode commands can be 1ssued by 
the NCP or EP on BSC or start-stop lines 
(both working tn character mode). 


| Command | Code | 
CHex) | 


rite TCU a 


Burst Mode Command 


Burst mode commands can be issued by the 
NCP for EP on start-stop lines. 


| Command | Code | 
(Hex) | 
Start-Stop Transfer | 4 | 


Miscellaneous Commands 


These commands are used for all protocols 
line tracing or modem testing. 


Commands F4& and F5 are issued by NCP when 
a scanner time-out occurs. 

F4 issues a BER 11 ID Bl, and F5 attempts 
a line recovery and issues a BER 11 ID A4. 


Mith a modem testing command (2B), the 
microcode can request the status of local 
or remote 386x modems, or their attached 
lines. 


For more description, refer to the 386~x 
documentation. 


386X Modem Test 
Trace 

Stop Trace 

Wrap | 

Line Status 

F4 
F5 
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Microcode Interaction with FES (Part 1 of 2) 


The scanner microcode operates with the 
FES hardware using: 


° Reserved areas in the control storage 
° FES storages (RAM A, RAM B, and RAM C) 
e Commands 

The asynchronous path through the CSP 
external registers is used for transfer- 
ring commands, initializing the lines, and 
managing the modems and timers. 

Cycle stealing is used for the transmis- 
sion of data, parameters, and status 
information between the control storage 
and the FES storages. | 

The FES interrupts the microcode on level 


2 in normal operation (Cfor example, end of 
message), and for error reporting. 


RESERVED SCANNER STORAGE AREAS 


FES Parameter/Status 


See page 13-554. 


Lane Tntertace. Burrers 


See page 13-555. 
FES STORAGES 
See page 13-510 for a bit-by-bit descrip- 


tion of the fields. 


RAM_A 


RAM A is devoted to the character service 
function of the scanner base. Four. half-. 
words are assigned to each line interface 
Crecetve and transmit). : | 


Receive: 


Byte 0 Byte 1 
CEven address) (Odd address) 


New PDF | SCF 
Old PDF lInterrupt request 
Control storage addressing 


Scanner base cntl. Timer 
Parameters 


Transmit: 


Byte 0 Byte 1 


(Even address) (Odd address) 


Parallel Data Field (PDF): 


On the receive line interface, the old 


PDF and the new PDF contain the next 
two characters to be loaded into the 


control storage. On the transmit line 


interface, the next PDF contains the 
last character received from the 
control storage. 


Secondary Control Field (SCF): 


The SCF in RAM A is a duplication of 
the SCF in RAM B. It is used by the 


character service function to know the 


status of the bit service function 
after character deserialization and 
serialization. 


The SCF gives the second byte of the 


status transferred to the CSP at burst 


end (the first byte is given by the 
scanner base control). 


Interrupt Request: 


This field reports the interrupt or 
error conditions that occurred during 
data reception or transmission. The 
field contents are transferred to 
register X'10' to indicate the cause 
of the interrupt. 


Control Storage Addressing: 


This field contains the address of the 
line interface buffers in the control 
storage. It is used during cycle 
steal transfers between the FES and 
the CSP. 


Scanner Base Control: 


This field contains the parameters 
provided by the microcode to the scan- 
ner base layer for processing the 
burst according to the link protocol. 
Some parameters of the scanner base 
ee are duplicated in the PCF CRAM 


At burst end, the scanner base control 
gives the first byte of the status to 
be transferred to the CSP (the second 
byte is given by the SCF). 


Timer: 


The timer fields are used by the BSC 
protocol: 


= On the receive interfaces, to 
check that two SYN characters are 
separated by less than three 
seconds 


~ On the transmit interfaces, to 
insert a SYN character every 
second in the transmitted data 


- The timer fields can also be used 
by the microcode to generate time- 
outs. 
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Hw CEven address) 


RAM _B 


RAM B is devoted to the bit service func 
tion of the front-end layer. Four half- 


words (Hw) are assigned to each line 


interface (receive and transmit). 


e Receive: 


Byte 0 
Hw CEven address) 


Byte 1 
(Odd address) 


Transmit: 


Byte 0 Byte 1 
(Odd address) 


° Serial Data Field (SDF): 


On the receive line interface, the SDF 
1s used to deserialize the bits 
received from the line to form a char- 
acter. On the transmit line inter- 
face, the SDF is used to serialize the 
character into bits for transmission 
over the line. The work of the SDF is 
controlled by the SCF. 


e Parallel Data Field (PDF): 


On the receive line interface, the PDF 
contains the last character deserial- 
1zed from the SDF. On the transmit 
interface, the next character to be 
serialized is in the SDF. 


e Secondary Control Field (SCF): 


This field is used as a working zone 
to control the character serialization 
and deserialization in the SDF. At 
burst end, it gives the status of the 
bit service function. 
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Microcode Interaction with FES (Part 2 of 2) 


° Primary Control Field (PCF): 


The PCF is used as a communication 
zone between RAM A and RAM B, and 
duplicates some parameters of the 
scanner base control field. On the 
receive line interface, the PCF 
contains the parameters to be used for 
deserialization. On the transmit line 
interface, the PCF contains the param- 
eters to be used for serialization. 


° Synchronization: 


These fields contain the SYN characy 
ter(€s) to be used during data tran- 
smission in BSC. 


On the receive line interface, the SYN 
character is used as a reference for 
detection of the SYN character 
received from the line. Two SYN char- 
acters are needed in BSC protocol, one 
in BSC-like protocols Cusually 
non-standard, and non-IBM BSC proto- 
cols). 


On the transmit Line interface, the 
SYN character is stacked for transmis~— 
sion over the line once per second. 


® Data Link Escape (DLE): 


This field contains the DLE character 
used in BSC transmission. Sequences 
containing the DLE character initiate 
and terminate the transparent text, 
and provide an active control charac- 
ter within the transparent text. 


RAM C 


RAM C is devoted to the line service func~- 
tion of the front-end layer. Four half- 
words (Hw) are assigned to each line 
interface (receive and transmit). 


e Receive: 


Byte 0 Byte 1 Hw 
CEven address) €Odd address) 


Set mode | Control 
BCC2 (see note) | BCCI (see note) 
Modem-in pattern | Mask 


Spare 


| Spare 


Note: Not used in start-stop protocol. 


Transmit: 

Byte 0 Byte 1 
Hw CEven address) (Odd address) 
0 


BCC2 Csee note) BCC1 (see note) 


| Modem-out |] Mask 
immediate | 


Set mode | Control | 
| 


Modem-out | Mask 
stacked { 


Note: Not used in start~-stop protocol. 
® Set Mode: 


This field contains the link protocol 
parameters specific to the line inter- 
face. 


e Control: 


This field contains the parameters 
provided by the microcode to the line 
service function for processing the 
burst according to the link protocol. 


In BSC ASCII or EBCDIC, bit 7 of the 
set mode field is used as an addition- 
al bit of the control field. 
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° Modem-In: 


This field contains the status of the 
line interface wires activated from 
the modem. It is compared with the 
modem-in information coming from the 
LIC to detect any modem change. The 
modem-in status depends on the inter- 
face type: V.24, V.25, or X.21. The 
modem change indication Cbits 6 and 7) 
causes an interrupt request to the CSP 
via register X'"10". 


e Modem-Out: 


The modem-out immediate field contains 
the interface configuration that is 
supplied to the modem via the LIC 
registers. The modem-out information 
depends on the interface type: V.24, 
¥V.25, or X.21. Modem-out stacked 
contains the next modem-out pattern 
that will be transmitted when bit 15 
of the PCF is set on. 


The modem-out field of the RAM is 
compared with the modem-out echo 
coming from the LIC to detect any 
failures in the modem drivers of the 
LIC (LIC driver check). 


e Mask: 


This field is used by the microcode to 
select the bits of the modem-in or 
modem-out field that must be checked 
for modem change or LIC driver check. 


e Block Check Character (BCC): 


These fields (BCC2 and BCC1L) are used 
for cyclic redundancy checking in SDLC 
and BSC protocols. They accumulate 
the block check characters during 
transmission or reception. The block 
check character is reset at the begin- 
ning of the block; block check accumu- 
lation is then performed until the end 
of the block or message. | 


On a receive line interface: 


- In BSC protocol, the accumulated 
BCCs are compared with the 
received BCCs for error detection. 


- In SDLC, the result of the accumu- 
lation performed during message 
reception Cincluding the BCCs) 
must be X'FOB8". 


On a transmit line interface, the accumu- 
lated BCCs are transmitted at the end of 
the block or message. 
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COMMANDS 


The scanner microcode uses commands to 
operate the FES. All commands are trans- 
ferred via the external registers X'13', 
X'14", X'15", and X'17". 


Receive and Transmit Commands 


The microcode sets the FES RAMs for 
receive and transmit operation through the 
FES asynchronous path, using external 
registers X'13', X'14', and X'15"', then 
starts the FES by loading bit 1 of the 
scanner base control field. 


Reset/Freeze Command 


This command is transmitted to the FES via 
external register X'17'. Depending on the 
setting of the bits in the register, the 
components of the FES may be reset or 
frozen (see "Reset"™ on page 13-021 for 
details). 


Microcode Interaction with MOSS 


When the scanner is in the service mode, 
the scanner microcode operates with the 
MOSS microcode using: 


e Reserved areas in the CCU main storage 
(mailboxes) as described in Chapter 14 


® Reserved areas in the scanner control 
storage (72 halfwords starting at 
storage address X'9600') 


The scanner interrupts the MOSS on level 4 
for normal operation and error reporting. 
Cycle stealing is used for transferring 
(via the mailboxes in CCU storage) the 
data, parameters, and status between the 
scanner and the MOSS storages. 


Control information is exchanged via MOSS 
I/O instructions C€see also Chapter 14). 
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Transmission Subsystem 
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Control Block Relationship 


The figure Cright) shows the relationship 
between the control blocks in the CCU main 
storage, the CSP control storage, the FES 
storage, and the LIC registers. 


Legend 


----> Controls 

===> “Data 

FPS FES parameter/status 
ICB interface control block 
LCB line control block 

LIB line interface buffer 
LNVT line vector table 

PCF primary control field 
PDF parallel data field 


PSA parameter/status area 
RAM random access storage 
SCB scanner control block 


SCF secondary control field 
SDF serial data field 


DATA TRANSFERS 


For a duplex line the control blocks are 
related as follows: 


The LNVT addresses two PSAs, one for 
transmit, the other for receive. 


The line parameters given in the PSA 
} are transferred to the line control 
block (LCB) at scanner initialization. 


The transmitted data transits through 
: the parallel data field (PDF) from the 
CCU transmit buffer to the transmit 
line interface. 


The received data transits through the 
PDF from the receive line interface to 
the CCU receive buffer. 


For a half-duplex line, one PSA only is 
addressed and the transmit and receive 
line interfaces are related to the same 
PSA (the transmit one). 


CCU Main Storage | CSP Control 


ICB 


PSA 


PSA 
| 


Transmit 
Line Interface 


| 
Buffer | 

_ fof : 
| 


PSA 


PSA 
| Peer 


Receive 
Line Interface 


Storage 


FPS 


One per Line 


FPS 


Status 


: Parameter: 


| 


| FES Storages | LIC Registers 


| [ Modem-Out 
RAM A RAM B RAM C Register 
| Scanner PCE ROI 
Base Control = —~>} Set Mode |[— — —»} 
| | ; Modem 
Controls 
— Status ad 
f scF wen controls 


Transmit Data 


Modem-In 
| RAM A RAM B RAM C | Register 


Scanner 
fa Coe 


Modem 
Controls 
(from Modem) 


Receive Data 
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Transmission Subsystem 


Chapter 13. 


Instruction Operation (Part 1 of 2) 


START LINE INITIAL 


The operating sequence for the Start Line 


Initial instruction is as follows: Control Program Action 


Scanner Action 


ICB 
“a | PSA Address 


1. The control program updates the PSA 1. LNVT Updating 
address in the LNVT Cafter IPL or LNVT 


when a new PSA is used), and loads rt 


the command parameters in the PSA of 
the line interface to be addressed. | 
Fea pais 


Parameter Loading 


PSA 
| | | | | | - , | 


2. Start Line Initial Instruction 


2. The control program issues a Start 
Line Initial instruction; the 
contents of R1 are transmitted via 
the IOC bus to the scanner, according 
to the contents of R2. 


3. From the line interface address, the 
scanner identifies the LNVT entry | 
that contains the PSA address, and 
cycle steals the PSA address into the aaa 
ICB for the subsequent start line 
instruction(s). 


PSA 


Parameter 


4&4, The scanner cycle steals the parame- 
ters from the PSA. 


5. The scanner executes the command 
according to the command code and the 
parameters. 


6. When the command has been executed, 
the scanner prepares the status and 
cycle steals it into the status area 


L_ 3. PSA Address Cycle Stealing 


| 
| L-~ 4&, parameter Cycle Stealing 


of the PSA. 
| 
7. The scanner interrupts the microcode 5. Command Execution 
at level 2. 
Le ae 6. Status Cycle Stealing 


GET ERROR STATUS 7. CCU Level 2 Interrupt 


The operating sequence for the Get Error 
Status instruction is as follows: 


1. The scanner tnterrupts the control 
program at level l. 


1. CCU Level 1 Interrupt 
nn re ee nr TD 


2. The control program issues a Get 
Error Status instruction to the scan- 
ner that has requested the interrupt 2. Get Error Status Instruction 


level l. 
| Scanner Address 


Get Error Status ? 


—————_ 


3. The scanner loads register R with the 
error status. 


3. Error Status 
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Instruction Operation (Part 2 of 2) _ 


START LINE 


The operating sequence for the Start Line 
and Get Line Identification instructions 
is as follows: 


The control program loads the parame 
ters of the command into the PSA of 
the line interface to be addressed. 


The control program issues a Start 
Line instruction; the contents of Rl 
are transmitted via the IOC bus to 
the scanner, according to the 
contents of R2. 


From the line interface address, the 
scanner identifies the PSA address in 
the ICB. 


The scanner cycle steals the parame- 
ters from the PSA. 


The scanner executes the command 
according to the command code and the 
parameters. 


When the command has been executed, 

the scanner prepares the status and 

cycle steals it into the status area 
of the PSA. 


The scanner interrupts the microcode 
at level 2. 


GET LINE IDENTIFICATION 


The control program issues a Get Line 
Identification to all the scanners. 


The scanner loads register R with the 
address of the LNVT entry for the 
addressed line interface. 


The control program reads the status 
area from the PSA. 


ICB 
PSA Address 


PSA Address 


1. Parameter Loading 


PSA 


ae , 
R1 } Commend Code Line Interface Addr. j— — 


PSA 


— —~ 3. PSA Address Identification 
| 
t-—-—- 4, Parameter Cycle Stealing 
5. Command Execution 
— —- —-- 6. Status Cycle Stealing 


7. CCU Level 2 Interrupt 


1. Get Line Identification Instruction 


I Ali Scanners | Get Line Ident. 


—_—— $$$ $$ 
2. LNVT Entry Address 


entry Read Status 
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FES Operation (Part 1 of 2) 


PARAMETER TRANSFER 


At the beginning of a receive or transmit 
operation, the microcode sets the parame- 
ters to be used by the line interface 
during the burst. The control storage 
address to be used for cycle stealing may 
be transferred at the same time. If not, 
the address following that last used will 
be the new address. | 


The parameters and the control storage 
address are loaded into RAM A in the scan- 
ner base control and control storage 
address fields respectively. Some parame- 
ters are duplicated in the primary control 
field (CPCF) CRAM B). 


The remaining parameters are transferred 


from the FES parameter status area in 
cycle steal when the receive or transmit 
operation starts. Each time a cycle steal 
operation is performed Cevery two charac- 
ters), and until the end of the burst, the 
control storage address 1s updated by 
hardware. 


PARAMETER/STATUS TRANSFER MECHANISM 


RAM A 
Status Receive 


(Cycle Stealing 
to/from 
Control Storage) 


Parameters 


Status Transmit 


Parameters 


ee sete 


Control Storage Addressing 
Scanner 
Base Control 


W 


ee 
re 
Base Control 


STATUS TRANSFER 


At the end of the burst: 


e The first byte of the status is given 
by the scanner base control (CSBC) 
field. 


° The second byte of the status is given 
by the secondary control field (SCF). 


The status 1s loaded by the FES itn cycle 
steal mode into the parameter/status area 
of the scanner control storage. An inter- 
rupt may be requested if required by the 
microcode through the interrupt request 
bit in RAM A. 


RAM B 
6 Receive 


SCF 


Synchro 2 


Uv 
ca 
a 


Synchro 1 


o 


Transmit 


SCF 


PCF 


DLE 


f 
Synchro 
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DATA TRANSFERS 


Receive Operation 


During a receive operation, the data 
transfer sequence between RAM A and RAM B 
is as follows: 


1. The data is received bit-by-bit from 
‘receive data' via the LIC. The bits 
are deserialized. tnto an 8-bit char- 
acter in the SDF under the control of 
the SCF CRAM B). 


2. When the SDF is full, the character 
1s transferred to the PDF. At the 
same time, the SCF is transferred to 
the PCF. 


3. The character is transferred to the 


new PDF in RAM A. The PCF CRAM A) is 


updated with the PCF CRAM B) 
contents. . 


4. A second character is received in the 
SDF and assembled. 


5. The second character is transferred 
to the PDF. 


6. The first character is shifted in RAM 
A from the new PDF to the old PDF. 
The second character is transferred 
to the new PDF. The PCF CRAM A) is 
updated with the PCF CRAM B) 
contents. 


DATA TRANSFER MECHANISM 


RAM A 
Receive 


New PDF ~«_ 


Old PDF 


- (Cycle Stealing 
to/from ; Transmit 
Control Storage) 


Data 


Lis 
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Two characters are transferred to the 
CSP control storage in cycle steal 
mode according to the control storage 
addressing field. 


Transmit Operation 


The transfer sequence is as follows: 


Two characters are transferred in 
cycle steal from the control storage. 
The first one is transferred to the 
PDF CRAM B), the second one to the 
next PDF CRAM A). 


The first character is transferred to 
the SDF where it is serialized under 
the control of the SCF CRAM B). 


The bits are transmitted to ‘transmit 
data’ via the LIC. bkhen the SDF has 
been serialized, the SCF is trans- 
ferred to the PCF. The PCF CRAM A) 
is updated with the PCF CRAM B) 
contents. 


The second character is transferred 
from RAM A to RAM B. 


The second character is transferred 
to the SDF. 


The second character is serialized 
and transmitted to the modem via the 
LIC. The PCF CRAM A) is updated with 
the PCF CRAM B) contents. 


RAM B 

Receive 1 4 

From LIC 
(‘Receive Data’) 


To LIC 
(‘Transmit Data’) 


FES Operation (Part 2 of 


SCANNING OPERATION 


The scanning mechanism generates: 


© Signals used by the front-end layer to 
scan bits on tha lines 


e Signals used by the scanner base layer 
to scan characters assembled in the 
front-end layer 


Bit scanning and character scanning oper~ 
ate independently. They loop from LIC 
position 1 (Cline address 0) up to the last 
LIC Cand the last line) present in the 
scanner. 


Scanner Configuration Example 


LIC aa Not a cae 


Type ————» 1 1 4B - 1 
Position —» 3 5 6 ] 8 
16 
17 | 
Line 
Address | 
18 | | 
19 | | 


LIC positions 1, 2, 3, and 5 are present. 
LIC positions 4, 6, 7, and 8 are missing. 


LIC position 4 is scanned as if having one 
line only as in LIC type 4B, or LIC type 3 
With diract-attached terminal. Tne phys- 

ical position of the line on the LIC does 

not affect the scanning. 


LIC positions 6, 7, and 8 are not scanned. 


Scanning Sequence 


In the scanner configuration example, bit 
and character scanning proceeds as 
follows: for each line address, the 
receive interface is scanned first, 
followed by the transmit interface. 


Bit Scanning (Receive Line Address) 


0 4 8 12 16 1 5 8 12 17 2 6 8 12 


tee 
eee 

BOC! 

arene? gt? 


eters Mace 
are? te 

SOCAL 
ete 


’ Transmit Interface 


Receive Interface 


Character Scanning (Receive Line Address) 


0 4 8 12 


Receive Interface 


Character scanning is four to eight times 
slower than bit scanning, depending on the 
cycle steal activity of the scanner base 
layer on the scanned interfaces. 


MODEM LINE MANAGEMENT 


Modem Change Detection 


Each time a line (receive interface) is 
scanned, the information on the leads 
coming from the modem of that line is 
compared to the corresponding information 
stored in the modem-in pattern in RAM C. 
The information is masked by the mask 
configuration previously loaded by the 
microcode into RAM C. 


Any change detected raises the line ‘modem 
change', which ganerates a level 2 inter~ 
rupt to the CSP. Thea new modem-in pattern 
is loaded by hardware inta the modem-in 
field of RAM C. Bits 6 and 7 are sat to 
inhibit further modem-in comparisons until 
the microcode reads the stored modem-in 
mattern and resets bits 6 and 7. 


LIC Driver Check 


Each time a transmit line interface is 
scanned, the modem-out information previ- 
ously loaded by the microcode into RAM C 
is sant to the LIC. 


The echo of the modem-out pattern sent by 
previous scan 15 compared with the 
moden-out information in RAM C, taking 
into account the mask pattern. Any 
difference raises the line ‘driver check’, 
which causes a level 2 interrupt to the 
CSP. 


Bits 6 and 7 of the modem-out field form a 
e~bit position counter, which allows a 
comparison to take place only once every 
four scans. 


Usually, the modem-out pattern sent 18s the 
"*modam-out immediate’ pattern. At the 
request of the microcode 'modem-out 
stacked’ is sent instead of 'modem-out 
immediate’, and is loaded into the 
modem-cut immediate field af RAM C. 
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Error Detection (Part 1 of 2) 


TSS HARDWARE ERRORS: DATA FLOW 


This data flow summarizes the errors 
detected by the TSS hardware and their 
effect on the external registers. The 
errors marked "‘hardstop’ cause a scanner 
hardstop when they occur. The error 
information is gathered in two bytes, 
which are described on page 13-350. 


TSS errors are classified as follows: 

e CSP/IOC bus errors 

® CSP internal errors 

° CSP/FES errors 

The information on an error occurring in 
the TSS is gathered in a BER type 11. For 


BER display and contents analysis, see 
Chapter 2. 


CSP/IOC Bus 
Errors 


{OC Bus Checks: 
Tag Check 
Parity Check 
(X’02’ Bit 1) 


PC 
10C Bus 10C/CSP 
(from RDV) | Bus 


omar 20 eee eee eel eel eel eee lel eel eee eee 


Processor Check 
HARD STOP 
(X'03’ Bit 2) 


CSP Internal Errors 


External Register 
Address Check 
HARD STOP 
(X'03’ Bit 3) 


Unexpected Adapter Ack 
HARD STOP (X’03’ Bit 0) 


Data Out 


Ack 


Processor 
Control Storage Address 


Local Storage Address 


Data In 


Local Storage 
Address Check 
HARD STOP 
(X'03’ Bit 5) 


Local 
Storage 


eee 


Control Storage 
Address Check 

HARD STOP 
(X'03' Bit 4) 


Pc] 
Control 
Storage 


Data In 


Me 


Control Storage 
Data Write Check 
HARD STOP 


ECC Onl 
i (X’03’ Bit 1) 


Single bit error 
detection and 
correction 


External Register Address | 
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CSP/FES Errors 


cone Interconnection Check 
(X’03’ Bit 6) 


| FES Internal Error 


i (X’16’ Bit 5) 
| PC 


Pc 


FES Controls 


Address/Command 
FES LIC/ICC Registers 
Data/Bit Service 


os PC 


| FES Internal 
Error (X'10’ Bit 3) Pc 
PC LIC Error 
(X’10’ Bit 1) 
CSP Error 
| (X'10’ Bit 4) 


| 
| 
| 
| 
| 
| 
| 
| 


(X'10’ Bit 2) 


LI 
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C/ICC Error 


(X’16’ Bit 4) 


PC 
on 


Pc| 


ICC Internal Error 


Lines 


LIC 


LIC 


ICC 


LIC Driver Check 
(X'10’ Bit 2) 


tes 


Error Detection (Part 2 of 2) 


CSP/IOC BUS ERRORS 


CSP/IOC bus errors are detected as 
follows: 
By the CCU or JOC hardware: 


° TOC bus check Cinvalid data) during 
PIO or AIO 


° Timeout during PIO or AIO 

° Invalid CSCW during AIO 

° Storage protection during AIO 

° Address exception during AIO 

By the CSP hardware (see the data flow): 
° IOC bus check: invalid data 

e IOC bus check: invalid address 

By the scanner microcode: 

° Invalid input PIO from NCP/EP 

° Invalid input PIO from MOSS 


CSP INTERNAL ERRORS 


CSP internal errors are detected as 
follows: 


By the CSP hardware (see the data flow on 
page 13-320): 


Unexpected adapter acknowledge 
Control storage data write check 
Processor check 

External register address check 
Control storage address check 


Local storage address check 


All these errors cause a scanner hardstop. 


By the scanner microcode: 


Invalid output PIO from the NCP/EP 
Invalid output PIO from the MOSS 


Invalid CSP interrupt level 0, 1, or 2 
request 


Cycle steal stack overflow 
Interrupt level 2 stack overflow 
Invalid cycle steal length 
Command rejected 

Invalid IOH sequence 


Adapter interconnection check with 
unidentified line 


CSP/FES ERRORS 


CSP/FES errors are detected as follows: 


By the CSP hardware (see the data flow): 


e Adapter interconnection check with 
line identified 


By the scanner microcode: 
e FES failed to answer 
e FES error reporting path check 


By the FES hardware (see the data flow on 
page 13-320): 


e FES internal error 
@ LIC/ICC error 


These two errors are reported to the CSP 
via register X'16' bit 1 without a CSP 
interrupt. The microcode tests register 
X'16" bit 1 at the end of each asynchro- 
nous operation. 


The following five errors are reported to 
the CSP on a line interface basis using a 
CSP interrupt level 2 via register X'10'° 
and X’l2". 

° FES internal error 

e FES/LIC error 

° LIC driver check 


e ICC internal error 


CSP/FES Error 
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Reporting Errors to the CCU (Part 1 of 2) 


Errors on CCU I70 instructions are report- 
ed as follows: 


° 3725/3726 errors affecting only one 
specific line are identified by an 
error status in the response to the 
command and are reported to the 
control program via a CCU interrupt 
level 2. The line affected is disa- 
bled by the NCP or set to no-operating 
by the EP. 


e Errors affecting one scanner are iden- 
tified in the error registers and are 
reported to the control program via a 
CCU interrupt level 1. When these 
errors affect all the lines connected 
to a scanner, the scanner is re-IMLed. 
When several scanners are affected, 
the control program may abend, and the 
controller must be re-[PLed. 


One BER is generated for each TSS error. 
The scanner must be in the connect mode. 


CSP/IOC BUS ERRORS 


Errors during PIO 


Errors detected Errors detected b 
by hardware: hardware: | 
IOC bus check I0C bus check 


Timeout during PIO 

Error detected by 
microcode: 
Invalid input PIO 


Timeout on IOC bus 


"Halt" tag on <rrrrrnn nH 
CCU interrupt level 1 


Get error status 


BER created <------------- J 


Control program retries 
If several lines are 
affected (threshold 
reached): 

Scanner IML 


> Scanner re-IMLed 


If several scanners are 
affected: 


Control program abend 
CCU re-IPL 


> Scanners re-IMLed 
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Errors during AIO 


Errors detected Errors detected by 
by hardware: hardware: 
IOC bus check I0C bus check 


Timeout during AIO | 
Invalid CSCW | 
Address exception 

Storage protection | 


| 
"Halt" tag on <---------- 7 


Timeout on IOC bus 


CCU interrupt level Il 


Get error status 


Scanner retry 
If not successful: 


Line disabled CNCP) 
or not operating CEP) 


NCP/EP command status 
CCU interrupt level 2 


Get line identification <----4 

> Line identification 
BER created <-~-----~--------~- J 

If storage protection, or 

address exception, or 

if several lines are 

affected: 


Scanner IML 


. > Scanner re-IMLed 
If several scanners are 
affected: 


Control program abend 
CCU re-IPL 


> Scanners re-IMLed 
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Reporting Errors to the CCU (Part 2 of 2) 


CSP INTERNAL ERRORS 


Detected by Hardwar 


Errors detected by 
hardware: 


Unexpected adapter ack 
CSP storage check 
Processor check 
External register 
Address check 
Local storage check 
Hardstop 
CCU interrupt level 1 
Get error status <----7-3--- 
L.---> Error status type hardstop 
BER created <-oSs4s=s4se>--= - 


Scanner IML 


Detected by Microcode 


Errors detected by 
scanner microcode: 


Invalid output PIO 
Invalid CSP 
interrupt (Clvl 0,2) 
Disconnect mode 

NCP buffer validity 
check 

Cycle steal stack 
overflow 

Interrupt level 2 
stack overflow 
Invalid cycle 

steal length 

Invalid IQH sequence 
force scanner dump 
condition 

Command rejected or 
adapter tnterconnec~ 
tion check with line 
not identified 


Ccu eee tee level 1 


Get error status <--------- J 
Teele? Epror eae. type 3 
BER created <-------------- J 


If stack overflow or 
invalid interrupt request: 


Scanner IML 
boette eae eae > Scanner re-IMLed 


If invalid output PIO 
for all scanners: 


Control program abend 


Seite ae eae > Scanners re-IMLed 


If command rejected 
with line identified: 


Line disabled CNCP) 
or not operating CEP) 


NCP/EP command status 
CCU er level 2 


Get line identification <----4 


atch dinceiablen ception > Line identification 


CSP/FES ERRORS 


Errors detected by 
hardware: 


Adapter interconnection 


check with line identified 


with line identified 


Errors detected by 
microcode: 


FES failing to answer 
FES error reporting 
path check 


Errors detected by FES: 


FES internal error 
LIC/ICC error 

LIC error 

LIC driver check 
ICC internal error 


Line disabled (CNCP) 
or not operational CEP) 


NCP/EP command status 
Cccu eee level 2 


Get line identification <----4 


---> Line tdentification 
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Errors on MOSS [70 instructions are 
reported as follows: 


e Errors affecting only one specific 
line are identified by an error status 
in the response to the command, and 
are reported to the MOSS via a MOSS 
interrupt level 4. : 


° Errors affecting only one scanner are 
identified in error registers, and are 
reported to the MOSS via a MOSS inter- 
rupt level 1. 


One BER is generated for each TSS error. 
The scanner may be in connect or in 
disconnect mode. 


CSP/IOC BUS ERRORS 


Errors during PIO 


Errors detected 
by CCU or IOC: 


IOC bus check 
Timeout during PIO 


Errors detected by 
hardware: 


I0C bus check 


Error detected by 
microcode: 


Invalid input PIO 


Timeout on I0C bus 


MOSS interrupt level i 
Get error status 
PSS esaea=> > Error status type 1 
BER created <~r3rtrtrre rt 9 --- 


Reporting Errors to the MOSS 


Errors during AIO 


Errors detected Errors detected by 
by CCU or I0C: hardware: 


IOC bus check I0C bus check 


Titmeout during AIO 

Invalid CCW 

Address exception 

Storage protection 

Timeout on IOC bus 
"Halt" tag on ges eetesoee 
MOSS interrupt level 1 
Get error status 


et > Error status type 2 


If IOC bus check or 
timeout: CSP retry 


If not successful: 


MOSS command execution 
stopped 


If IPL or dump: 


MOSS command status 
MOSS interrupt level 4 


Get command completion <---~- 


BER created <~-<<-<--------~-- 


If service command other 

that IPL or dump: 

MOSS eee level 4 
Get command completion <----4 


—H eee > MOSS command completion 
Get command completion <---~- 
oe > MOSS command status 


BER created <--------------- 
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CSP INTERNAL ERRORS 


Detected by Microcode 


Errors detected by 
microcode: 


Invalid output PIO 

Invalid CSP inter- 

rupt request 

Cycle steal stack 

overflow 

Invalid cycle 

steal length 
Invalid IOH sequence 
Command rejected 


MOSS interrupt level 4 


Get command completion <--- 


> MOSS command completion 
Get error status <--------- J 
eae ee > Error status type 3 
BER created <------------- 


Detected by Hardware 


MOSS Action 


Scanner Action 


Errors detected by 
hardware: 


Unexpected adapter ack 
CSP storage check 
Processor check 
External register 
Address check 

Local storage check 
Hardstop 
MOSS interrupt level § 


Get command completion <--- 
ae > MOSS command completion 
Get error status <--------- 


---> Error status type hardstop 
BER created <--------------- 


Get 


BER 


Get 


Get 


BER 


CSP/FES ERRORS 


Errors detected by 
hardware: 


Adapter interconnection 
check 


Errors detected by 
microcode: 


FES failing to answer 
FES error reporting 
path check 

Errors detected by FES: 


FES internal error 
LIC/ICC error 


MOSS command execution 
stopped 
If IML or dump: 


MOSS command status 
MOSS interrupt level 4 


command completion <--- 


If service command other 
that IML or dump: 


MOSS interrupt level 4 
command completion eased 
t-----> MOSS command completion 
command completion <---4 | 


~---- > MOSS command status 


Error Status Description (Part 1 of 3) 


To display the scanner external registers 
covered by error status type 1, refer to 
TSS functions on page 2-370. 


ERROR STATUS TYPE 1 (TWO BYTES) 


Error status type 1 is built by the scan- 
ner microcode when a halt signal is 
received from the CCU via the IOC bus 
during a PIO operation. The PIO may be 
issued from the CCU or from the MOSS. 


The BER created is type 11, with ID 18, 
1B, 97, 98, or 9C. 


Error status type 1 1s reported on CCU or 
MOSS interrupt level 1 by the CCU or IOC 
hardware. 


Byte 0 


Read/write (X'02" bit 0) 
IOC bus check (X'02' bit 1) 
(Not used) 

I70 tag (X'02' bit 3) 

Halt (X'02'" bit 4) 

TA tag (X'02'" bit 5) 

TD tag (X'02' bit 6) 

(Not used) 


NW AUD WIN O 


Byte 1 


Function 


TA time select (X'00' bit 0) 
(Not used) 
LAB type (X'07' bit 5) 
Disconnect mode (X'01' bit 5) 
(Not used) 
(Not used) 
Cnot used) 

1 Invalid input IOH 


0 
1 
2 
3 
4 
5 
6 
7 


Bits 6 and 7: Set by the scanner micro-~ 


ERROR STATUS TYPE 2 (TWO BYTES) 


Error status type 2 jis built by the scan- 
ner microcode when a halt signal is 
received from the CCU via the IOC bus 
during an AIO operation. The AIO may be 
ooo from the control program or the 


The BER created is type 11, with ID 14, 
16, 91, 92, or 93. 


Error status type 2 is reported on CCU or 
MOSS interrupt level 1 requested by the 
CCU or IOC hardware. 


Byte 0 


Read/write (X'02" bit 0) 

IOC bus check (X'02' bit 1) 
Cycle steal grant (X'02'" bit 2) 
I70 tag (X'02' bit 3) 

Halt (X'02'" bit 4) 

(Not used) 

TD tag (X'02" bit 6) 

(Not used) 


MAUR WAN RG 


Byte 1: CCU 


(Not used) 
Cycle steal select (X"00" bit 1) 
LAB type (X'07' bit 5) 

Line interface address bits 0-4 


(Not used) 
Cycle steal select (X'00" bit 1) 
LAB type (X'07'" bit 5) 

| (Not used) 

| Last IOH TD byte 0 bits 0-3 


ERROR STATUS TYPE 3 (TWO BYTES) 


Error status type 3 is built by the scan- 
ner microcode when an invalid output PIO; 
an invalid interrupt request, or an tnval- 
id IOH sequence is detected. The output 
PIO may be issued from the control program 
or the MOSS. 


The BER created is type ll, with ID IE, 
1F, 99, 9A, or 9B. 


Error status type 3 is reported on CCU 


interrupt level 1 or MOSS interrupt level 
4 requested by the scanner microcode. 


Byte 0 


Function 


Error status type 3 Calways on) 
Invalid interrupt levels 0-2 
Invalid cycle steal length 
Cycle steal/CCU level 2 stack 
overflow 

Cmd 2 while Cmd 1 in process 
Disconnect mode 


Bit 1: Set to indicate an invalid CSP 
interrupt level 0 or an unexpected branch 
to address '0000* at any level. 


Bit 7: Set when the disconnect mode is 
entered via a service command. 


Byte 0 bits 1 and 7 both on: CSP has 
detected an NCP buffer validity check. 


Byte 0 bit 7, and Byte i bit 1 both on: 
CSP received an "F2" output IOH from NCP 
and has entered a disconnect mode (forces 
a CSP dump). 
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Invalid output IOH 

LAB type (X'07' bit 5) 
Not used 

Adapter interface check 


Bit 7: Set when errors are detected 


dur 
FES. 
Bit 


ng an asynchronous operation to the 


0 = 1: command rejected 


Trace or line command 


Line tnterface address Cline 
command) 
Trace slot number Ctrace command) | 


Bit 0: Set when: 


Bit 1: 


Bits 2-7: 


A command is in process and another 
command is received from the control 
program for the addressed line. 


A Start Line Initial was not the first 
command received for the addressed 
line CPIO command at TA time). 


A Set Mode command (PIO command at TD 
time) was not the first command 
received during the Start Line Initial 
for the addressed line. 


A MOSS mailbox exchange was initiated, 
but no mailbox was available. 


Set when a trace command 15 
rejected, reset when a line command 1s 
rejected. 


Give the line interface 
address (00-3F), when a line command 
is rejected. 


Bits 4-7: Give the slot number, when 


a trace command is rejected. Bits 2-3 


are 00. 
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ERROR STATUS TYPE HARDSTOP (TWO BYTES) 


An error status type hardstop is returned 
by the CSP hardware when an error causing 
a hardstop has been detected. 


The BER created is type 11, with ID 95. 


It is reported on CCU interrupt level 1 or 
MOSS interrupt level 4 requested by the 
CSP hardware. 


Byte 0 


Function 


Error patie Bee hardstos 
Calways off) 

Set to 0 

Control store data check 

Local storage/external register 
parity check © 

Internal check 


Bits 5 through 7: Present only if byte i 
bit 2 is set on (CSP processor check). 

All zeros in bits 5 through 7 identify a 
hardstop forced by the scanner microcode. 


Function 


lee specced BaeateE check 
CX'03' bit 0) 

CSP storage write data check 
CX'03' bit 1) 

Processor check (X'03'" bit 2) 


} External register address check 
(X*03' bit 3) 
i CSP storage address check 
CX'03* bit 4) 
Local storage address check 
CX*03' bit 5) 
CNot used) 


Error Status Description (Part 2 of 3) 


NCP/EP COMMAND STATUS 


The NCP/EP command status is transferred 
to the control program when a CSP/FES 
error or unsuccessful scanner microcode 
retries have caused the microcode to 
terminate a pending command. 


The BER created is type 11, with ID Al, 
A2, or A4. 


The NCP/EP command status is reported via 


CCU interrupt level 2 or MOSS interrupt 
level 4. 


Command Status Cexcept Character and Burst 
Modes) 


SCF (X'0x' a ~CCMD 


set Butter weed 


Character and Burst Modes Command Status 


er 
a 
[—sewrrcr [oe 
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Line Communication Status (LCS) 


Bits 0-2 = 100: Special Status 


Function 


Timeout (nothing received), 
or X'21' timeout on ready 
for data 

X'21" timeout on ready for 
data and timeout during 
clear 

End of reception 

386X test control active, or 
X'21' timeout on proceed to 
select 

X'21' timeout on proceed to 
select and timeout during 
clear 

DLE-EOT disconnect sequence 

Lost data 

X'21' call proceed signal 
error 

X*21' call proceed signal 
error and timeout during 
clear 

Disconnected 

| Connected 
| TI on during LPDA2 command 
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Bits 0-2 = 110: Internal Box Errors 


Bits 0-7 | Function 
| (Hex) 


Error already recorded in 
BER CAIO error) 

Adapter Interface check 

CSP/FES error 

FES failing to answer 

FES internal error 

LIC driver check/ICC 
internal error 

LIC interface error 

LIC/ICC error 

No interrupt from FES 

Command rejected 

Trace already active 

on this interface 

FES error reporting path 
check 

Invalid level 2 interrupt 

Modem already in test mode 

Internal clock failure 


Bits 0-2 = 111: Hardware Error Status 


| Function 


CTS dropped, modem retrain 
RLSD failed to drop 

DSR dropped 

External clock failure 

for BER 11 ID A4 

TI/CTS failed to come up 
DSR failed to come up 

Cable not installed 
DSR/CTS/TI failed to drop 
X'21" disconnected after 
clear signal received 

X'21' disconnected after 
clear signal received, and 
timeout during clear 

Autocall check 


Bits 0-7 


See NCP/EP Handbook for more details about 
LCs. 


Error Status Description (Part 3 of 3) 


MOSS COMMAND COMPLETION CTWO BYTES) 


The MOSS command completion is transferred 
to the MCSS to identify the scanner that 
requested the MOSS interrupt level 4. 


The BER created is type 01, with ID 05. 


Byte 0 


Function 


Current MOSS command 


Byte Il 


Scanner request 
Command failed | 
(MOSS command status follows) 
Error during status transfer 
CAIO error) 


Error status type 3 available 
Cget error status must be used) 
Address compare hit on cycle | 

steal operation 
Snapshot entry number 


MOSS COMMAND STATUS CTWO BYTES) 


If an error occurs during the processing 
of a MOSS service, the MOSS command status 
is transferred to the MOSS, in addition to 
the usual MOSS completion. Byte 1 bit 1 
of the MOSS command completion is set on 
to indicate that the command failed, and 
that a MOSS command status is present. 


The BER created is type 01, with ID 05. 


Byte 0 


Current MOSS command 


ae 


Byte 1 


Function 


AIO. error 

FES failing to answer 

LIC/ICC error 
CX'16' bit 4) 

FES internal error (X'16" bit 5) 

FES error reporting path check 
CX'17" bit 4) 

Adapter interface check 

CX'03' bit 6) 

(Not used) 


Bits 0 and 1: Set by the microcode. 
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Local Storage Register Description 


eer 
V 
0 0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 
Level | | | | | | 
0 1 8 | 9 | A | B | C | D | E | F 
| | | | | | | 
2 | CHCW {CCU address 1/2|CCU address 2/2] CSP address 
Level | | | | 
1 3 Ping | Pong }Li cycle steal | BALR to cycle | 
| Addressing froutine address|steal routines 
4 | | | | | |CSP'chk| 


| oe 
0 
< 
1 
_~ 


}~2 
Vl 


result 


CCU level 2 control block , 
First on stack |Next available 


6 | | ICB Pointer | | | | 3 
Level | | | | | | | 

8 | | ICB Pointer | | | |Request 
Level | | | Reg. 


Ww 
Oo 


A 
Level 
7 B | | | i | ! | 
| | | | | | | 
Cc PSW 0 | PSW 1 
KX" 9B20" X*A000! 
D | PSW 2 | PSW 3 
PSW X'A300° | | X"A700! 


Area E Cycle steal control block ] Command queue control block | 
First on stack] Next available] First on queue] Last on queue 


F ROS work registers | PSW 7 
Disconnect work register | X"'Cxxx'! 


To locate and display local store registers from the storage, refer to "TSS 
Functions, DPLY/ALT LSR” in page 2-376. The local store registers are at the 
head of a storage dump. 


External Register Description (Part 1 of 5) 


Refer to page 13-011 for the organization 
of the external registers, and to Chapter 
11 for a description of the IOC bus lines. 


X'00": IOC BUS CONTROL 1 


This register indicates to the scanner 
microcode the type of exchange that is 
performed with the CCU: PIO ('TA select’ 
on) or AIO C'’cycle steal select’ ond. It 
also controls the operation of the pong 
buffer. The bits are not checked for 
parity. They have the following meaning: 


TA time select _ : 

Cycle steal select 

(Not used) 

Channel address valid halfword 
ETX, ETB, ENQ CASCII) 

ETX, ETB, ENQ CEBCDIC) 

Pong buffer busy 

Pong buffer end-of-chain 


NSIAUID GN HO 


Bit 0: Set at TA time of a PIO read/write 


operation when the scanner has decoded its. 


address and no parity error has been 
detected. It is reset by the microcode. 


Bit 1: Set when the scanner has detected 
the ‘cycle steal grant’ tag on. It is 
reset by the microcode. 


Bit 3: Automatically set on when the 
microcode sets on the extended channel 
address valid halfword Cexternal register 
X'O1' bit 43. It is reset at the same 
time as the pong buffer busy bit. 


Bit 4: Set when an ETX, ETB, and ENQ 
ASCII character is decoded in the ping or 
pong buffer during a data transfer from 
the I0C bus to the scanner. It is reset 
at the beginning of the channel grant 
transfer. 


Bit 5: Same as for bit 4 for EBCDIC char- 
acters. 


Bit 6: Set by hardware to indicate to the 
microcode that the pong buffer is busy. 

It is automatically reset when the valid 
halfword or end-of-chain tag drops. 


Bit 7: Set when the last data halfword is 
to be received into or sent from the pong 
buffer. It is automatically reset when 
the end-of-chain has been sent to the CCU, 
or by a PIO selection CTA time). 


X'O01": IOC BUS CONTROL 2 


This register controls the cycle steal 
operation on the IOC bus and the ping 
buffer operation. The bits are not 
checked for parity. They have the follon- 
ing meaning: 


CNot used) 

Channel request ready 

Channel request 

Ping buffer selected 

Extended channel address VH 
Disconnect mode CPIO disabled) 
Ping buffer busy 

Ping buffer end-of-chain 


0 
1 
2 
3 
4 
5 
6 
7 


Bit 1: Set by the microcode after the 
cycle steal control word and cycle steal 
address have been loaded into the ping and 
pong buffers. It is reset by the cycle 
steal grant tag when cycle stealing 
starts. 


Bit 2: Set and reset at the same time as 
bit Ll. It is used to define the priority 
level associated with the request (€see 
also external register X'05' bit 5). 


Bit 3: Set when the ping buffer is 
connected to the IOC bus. It is reset 
when the pong buffer is connected. 


Bit 4: Set by the microcode when more 
than 16 bits of address are required. It 
is reset at the same time as the ping 
buffer busy bit. 


Bit 5: Set and reset by the microcode. 
When on, this bit prevents any PIO opera- 
tion from the CCU and level 1 or 2 inter- 
rupt requests from the scanner (disconnect 
mode). PIO operations initiated from the 
MOSS are, however, still accepted. When 
set off, this bit indicates connect mode. 


Bit 6: Set by hardware to indicate to the 
microcode that the ping buffer 1s busy. 

It is automatically reset when the valid 
halfword or end-of-chaitn tag drops. 


Bit 7: Set when the last data halfword is 
to be received into or sent from the ping 
buffer. It is automatically reset when 
the end-of-chain has been sent to the CCU, 
or by a PIO selection (TA time). 


X'02": IOC BUS SERVICE 


This register reflects the status of the 
IOC bus service tags to the microcode, and 
indicates the IOC bus check when parity 
errors are detected on the data. The bits 
are not checked for parity. They have the 
following meaning: 


Read/write Cinput/output IOH) 
IOC bus check 

Cycle steal grant 

I/0 tag 

Halt 

TA tag 

TD tag 

Interrupt priority check 


0 
1 
2 
3 
4 
5 
6 
7 


Bit 0: Reflects the status of the 
read/write bit CIOC bus byte 1 bit 7) of a 
PIO or cycle steal operation: bit 0 = 0 
indicates a write operation; bit 0 = 1 
indicates a read operation. 


Bit 1: Set when the TA and TD tags are 
active at the same time, or a data parity 
check occurs. It 1s reset by the micro- 
code at the end of the level 0 routine. 


Bit 2: Used by the microcode to read the 
status of the cycle steal grant on the [OC 
bus. 


Bit 3: Used by the microcode to read the 
status of the I/0 tag on the IOC bus. 


Bit 4: Set when the halt tag is active. 
When the bit is on, the IOC bus status is 
frozen, a level 0 interrupt to the CSP 
occurs, and the IOC tag drivers are disa- 
bled. t is reset by the microcode. 


Bit 5: Used by the microcode to read the 
status of the TA tag on the IOC bus. 


Bit 6: Used by the microcode to read the 
status of the TD tag on the IOC bus. 


Bit 7: Set when the priority latch (Con 
the redrive card), the disable IOC bus 
latch, the halt latch, or the reset latch 
ie set. No level 0 interrupt is request- 
ed. a 


During diagnostics, this register is 
isolated from the IOC bus. All bits 
except bit 7 can be set and reset by the 
microcode. Bit 4 means TD tag. 


X'03': CSP ERROR 


This register reports the CSP errors. The 
bits are not checked for parity. They 
have the following meaning: 


Unexpected adapter acknowledge 
Control storage data write check 
Processor check 

External register address check 
Control storage address check 
Local storage address check 
Adapter interconnection check 
External adapter check 


0 
1 
2 
3 
4 
5 
6 
7 


Bit 0: Set when an acknowledge signal is 
erroneously received from the FES while 
one external register in the CSP address 
range 1s accessed. It causes a hardstop 
in the CSP. It is reset by the microcode. 


Bit 1: Set when a parity check is detect- 
ed during a control storage write opera- 
tion. It causes a hardstop in the CSP. 

It is reset by the microcode. 


Bit 2: Set when the error line is active 
in the CSP. It causes a CSP hardstop and 
must be reset by the microcode. 

This bit sets LED 4 on the CELIA card. 


Bit 3: Set when a parity check is detect- 
ed on the external register address bus. 
It causes a hardstop and is reset by the 
microcode. 


Bit 4: Set when a parity check is detect- 
ed in the control storage address bus. It 
causes a hardstop and 1s reset by the 
microcode. 


Bit 5: Set when a parity check is detect- 
ed in the local storage address bus. It 
causes a hardstop and is reset by the 
microcode. 


Bit 6: Set when the acknowledge signal 
from the FES is not received. It causes a 
CSP level 0 interrupt and is reset by the 
microcode. 


Bit 7: Set when a CSP interrupt level 0 
is requested by the FES. It causes a 
level 0 interrupt and is reset by the 
microcode. 
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External Register Description (Part 2 of 5) 


X'04": MISCELLANEOUS/ADAPTER ADDRESS 


This register provides the microcode with 
miscellaneous IOC bus controls. The bits 
are not checked for parity. They have the 
following meaning: 


Function 


Timer pulse read 
Programmed reset 
Latch reset and FES reset. 
Disable hardstop | 
Valid byte 
I0C bus disable 
Adapter address 
Cycle steal request 


0 
1 
2 
os 
4 
a) 
6 

7 


Bit 0: Reflects the status of the 100 ms 
timer _ pulse. | 


Bit 1: Set Nene programmed reset 
command from the CCU is decoded. It is 
reset by the microcode. 


Bit 2: Set when the neat ee from the 
redrive card is active. When on, it disa- 
bles the IOC bus and the FES. It is reset 
by the microcode. 


Bit 3: Set by a programmed reset command 
or a general reset from the CCU. It disa- 
bles the CSP hardstop, and is reset by the 
microcode. 


Bit 4: Indicates that the last data 


transferred is a byte. It is reset at the 


same time as the ping/pong end-of-chain or 
at the beginning of a PIO operation. 


Bit 5: Set at power on reset or by the 
microcode. When it is on, the IOC bus 1s 
disabled and external register X'02' is 


isolated from the Ioc bus. It is reset by 


the microcode. 


Bit 6: Used by the microcode to address 
the FES. 


Bit 7: | Reflects: the status of the cycle 
steal | PEGUee: a the ad bus. 


X'05": EXTERNAL INTERRUPT REQUEST/PRIORITY 


This register controls the MOSS and CCU 
interrupts requested by the CSP. The CCU 
interrupts are reported via the data bytes 
of the I0C bus. The bits are not checked 
for parity. They have the following mean- 
ing: | 


Function | | 


MOSS interrupt request (level 4) 
CCU level 1 interrupt request 
CCU level 2 interrupt request 
Level 1 interrupt wrap read 
Level 2 inverrupt wrap read 
Level 2 and cycle steal priority 
Diagnostic priority compare 

CNot used) 


| NAURUNEO 


Bit 0: Used by the CSP microcode to 
request an interrupt to the MOSS. It is 
reset by the CSP microcode. 


Bit 1: Causes a level 1 interrupt to the 
CCU. It is controlled by the CSP micro- 
code. | 


Bit 2: Causes a level 2 interrupt to the 
CCU. It is controlled by the CSP micre-. 
code. 


Bit 3: Gives the state of the level 1 
interrupt to the CCU. It can only be read 
by the CSP microcode. , : 


Bit 4: Gives the state of the level 2 
interrupt to the CCU. It can only be read 
by the CSP microcode. 


Bit 5: Set by the microcode to indicate a 
high high priority level associated with the 
level 2 or cycle steal request. | 


Bit 6: Reflects the output of the level 
2/cycle steal priority compare circuit. 


Bits 6 and 7: 
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X'07": SYNCHRO/CONFIGURATION DATA SET 


This register can be used for clock check. 
It also provides the scanner configuration 
to the microcode. The bits are not 
checked for parity. They have the follouw- 
ing meaning: 


Channel request bid 
100-ms interval timer 
Sync 1 
Sync 2 
Not used 
LAB type 

Configuration data sce 1 
Configuration data set 2 


0 

1 

2 

3 

q 
5 

6 
7 


Bit 0: Set by the microcode to prevent: 


any PIO operation at the beginning of a 
cycle stealing operation. It is reset by 
the microcode when setting on bit 1. 


Bit 1: Set by the 100-ms timer pulse from 
the CCU. It is reset by the microcode. 


Bit 2: Set by the microcode and causes a 
200-ns pulse to be sent on the CSP2 card 
Cboard connector sided. This pulse is 
used for maintenance purposes by the diag- 
nostics (see (Chapter gp ae 


Bit 3: Same function as bit 2. 
Bit 5: When on, indicates a LAB type A; 


when off, Indicates a LAB type B. 


configuration to the microcode. 


Provide the encoded scanner 


X'08": ERROR INDICATORS/BAD PARITY GENERA- 
TOR 


This register is used by the microcode to: 


1. In write, set on three error indica-~ 
tors of the CELIA card (LED 1, 2, and 
3 related to bits 5, 6, and 7 respec- 
tively). Bits 5 to 7 carry error 
codes for scanner troubleshooting 
using the MIM part 2. 


For description and use of the CELIA 
card, see page 3-011. 


The bits are checked for parity. 
Bits 5 through 7 are disabled when 
the disable hardstop bit (X'04' bit 
3) is on. | 


CNot used) 
CNot used) 
(Not used) 


(Not used) 
(Not used) 
1, set on CELIA LED 1 
1, set on CELIA LED 2 
1, set on CELIA LED 3. 


NIAUIR WN FO 


2. In read, force a bad parity by invert- 
ing the parity bit that corresponds to 
the bit pattern written in the regis- 
ter. The dada. bit 1s disabled 
previously. | 


Pattern 
Pattern 
Pattern 
Pattern 
Pattern 
Pattern. 
Pattern 
Pattern 


NIOUPR.UN HO 


9 
L 

2 
3. 
a 
5 
6 

7 


External Register Description (Part 3 of 5) 


X'10": EXTENDED INTERRUPT REQUEST 


This register reports FES interrupts when 
X'12" bits 0 and 1 are on, and FES errors 
when X'10° bit 0 is on. The CSP can only 
read this register. The bits are not 
checked for parity if bit 0 1s on. They 
have the following meaning: 


Bit 0 = 0: Various conditions 


Overrun or aedercan 
Time out Ctransmit) 


Modem change 

Ending configuration/transparent 
ending/end of transmission 

CNot used) 


Bit 0 = 1: Errors 


[ait | rwction SC—=*d 


FES/LIC error 
: LIC driver check/ICC internal 


check 
FES internal error 
CSP/FES error 

5=7 (Not used) 


Bit 0: Set by hardware to indicate 
FES/LIC or internal errors, or LIC/ICC 
errors on bits 1 through 4. When off, it 
indicates overrun/underrun, timeout, or 
modem change on bits 1 through 3. 


Bit 2: When bit 0 is set, bit 2 indicates 
a LIC driver check for a transmit line 
interface, or an ICC internal error for a 
receive line tnterface. It 15 reset by 
the microcode. 


Bit 1: on, to report underrun. 
Bit 1: off, to signal transmission end. 


Bit 4: Set by hardware to indicate an 
ending configuration Cend bits 1 through 
3) in the burst status on receive, or to 
report a transparency ending condition on 
transmit. 


X'12"': INTERRUPT REQUEST 


This register indicates that X'10° 
contains supplementary interrupt informa- 
tion; bits 2 through 7 contain the address 
of the line interface that requested a CSP 
interrupt. The bits are checked for pari- 
ty. They have the following meaning: 


[ee [retin ——SC~C~*S 


0-1 Data/read X'10' 
Line tnterface address bit 
Line interface address bit 
Line interface address bit 
Line interface address bit 
Line interface address bit 
Line tnterface address bi 


UID WN HO 


Bits 0 and 1: Set by hardware to indicate 
that X'10' contains interrupt information 
and must be read immediately afterwards. 


Bits 2 through 7: Contain the line inter- 
face address. They are reset by the 
microcode. Bit 7 is set off for a tran- 
smit line interface, and is set on for a 
receive line interface. 


X"13': LINE INTERFACE ADDRESS CREAD/WRITE) 


This register contains the line interface 
address during CSP asynchronous actions 
Cread or write). The bits are checked for 
parity. They have the following meaning: 


used: set to 00) 
interface address 


interface address 
interface address 
interface address 
interface address 
interface address 


Bits 2 through 7: Contain the line inter- 
face address. They are reset by the 
microcode. Bit 7 is set off for a tran- 
smit line interface, and is set on for a 
receive line interface. 


X'14": DATA IN/OUT 


This register is used by the microcode for 
transferring data to be loaded into, or 
coming from, the RAMs or the LIC/ICC 
registers, during asynchronous operations. 
The bits are checked for parity. 

They are not described because the X'14’ 
register 1s used as a data buffer. 


X'15": ASYNCHRONOUS OPERATION COMMAND 


This register is used by the microcode to 
specify to the FES the asynchronous opera~ 
tion to be executed. The bits are checked 
for parity. They have the following mean- 
ing: 


Function 


Read/write operation 


Storage element to be accessed 
Register address 
(Not used) 


Bit 0: Set by the microcode to indicate a 
write operation. It is reset to indicate 
a read operation. 


Bits 1 and 2: 
indicate: 


Set by the microcode to 


01 : RAM A access 
00 : RAM B access 
10 : RAM C access 
ll: LIC/ICC or FES diagnostic register 


Bit 3: Set by the microcode to indicate: 


RAM access even byte 

odd byte 

LIC access 

Icc or diagnostic 
register 


LIC/ICC access 


mm Ore & 


Bits 4 and 5: 
Indicate: 


Set by the microcode to 


Storage Halfword displacement address 
LIc : Register address 
Icc : Register address 


If bits 4 and 5 are set to ll, the diag- 
nostic regtster of the FES is accessed. 


X'16": ASYNCHRONOUS OPERATION STATUS 


This register gives the status of the last 
asynchronous operation initiated by the 
microcode. It can be reset by a microcode 
write operation. In a read operation, if 
bit 1 is equal to 1, the bits are not 
checked for parity. The bits have the 
following meaning: 


Data exchange not complete 
Error during data exchange 


CNot used) 

LIC/ICC error 

FES internal error 
CNot used) 


Bit 0: Set by hardware during asynchro- 
nous operation when the microcode speci- 
fies a command via register X'15'. It is 
reset when the operation is complete. 


Bit 1: Set by hardware when an error 
occurs during data byte processing. 


Bits 4 and 5: When bit 1 is set, bits 4 
and 5 indicate the type of error that 
occurred. 


Bits 1, 4, and 5 can be reset either by 
the microcode or when the asynchronous 
operation that follows is executed without 
error. 
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External Register Description (Part 4 of 5) 


X'17": FES GENERAL COMMANDS 


This register receives the FES general 
commands sent from the CSP. The bits are 
not checked for parity. They have the 
following meaning: 


Function 


Raset FES latches and disable 
CSP/FES 
Reset FES storage 


Freeze state 


(Not used) 
FES storage reset 


(Not used, set to 


Bit 0: Set by the microcode to reset the 
FES latches and disable the CSP/FES wires. 
The RAM information is not reset. The LIc 
and ICC registers are reset. 


Bit 1: Set by the microcode to reset the 
FES storage. It is set off by hardware 
when the reset is completed. 


Bit 2: Set by the microcode to stop the 
FES scanning at the end of the current 
line process by the scanner base. All 
storage and register information is kept. 
Resetting bit 2 restarts the scanning. 


Bit 4: Set by hardware to report any 
error detected during FES storage reset. 


Bits 5 through 7: Set off and reserved 
for CDS update. 


X'19": CSP INTERRUPT REQUEST 


This register contains pending CSP inter- 
rupt requests. The bits are not checked 
for parity. They have the following mean- 
ing: 


Function 


Set level 0 
Set level 1 
Set level 2 
Set level 3 (prog. control only) 
(Not used) 


Bits 0 through 3: Set by the hardware or 
the microcode to request an interrupt from 
the CSP. When several interrupt requests 
are presented at the same time, the 
highest unmasked level is taken into 
account. When all bits 0 through 3 are 
off, the microcode runs on level 7. 
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X"1A*: CURRENT CSP INTERRUPT LEVEL 


This register contains the current CSP 
interrupt level and stacks this level when 
a level 0 occurs. The bits are checked 
for parity and have the following meaning: 


Current 
Current 
Current 


stack parity bit 
stack bit 0 
stack bit Il 
Current Stack bit 2 
Current parity bit 
Current bit 0 

Current bit 1 

Current bit 2 


0 
| 
2 
3 
4 
5 
6 
7 


Bits 0 through 3: Set by hardware to 


stack the current interrupt level when a 
CSP level O interrupt occurs. 


Bits 4 through 7: Represent the current 
interrupt level. They are reset after a 
power on reset or a general reset. 


X"'1B': ADDRESS COMPARE CONTROL 


This register controls the address compare 
function of the CSP. The bits are not 
checked for parity. They have the follow- 
ing meaning: 


|} Function 


od 
cr 


Address compare 
Address compare 

(Not used) 

CNot used) 
Instruction/data fetch 
Data storage 

Cycle steal fetch 
Cycle steal storage 


WAU D GIN RO 


Bit 0: Set by hardware when the control 
storage address compares with the address 
contained in external registers ‘'1C'" and 
"iD', and if one of bits 4 through 7 of 
the register is set. When set on, this 
bit requests a level Q tnterrupt from the 
CSP. It is reset by the microcode. 


Bit 1: Set by hardware when the control 
storage address compares with the address 
contained in external registers '1C' and 
"iD*, and if one of bits 6 or 7 of the 
register 1s set. Bit 0 1s set at the same 
time. Bit 1 is reset by the microcode: 


Bit 4: Set by the microcode to ask for an 
address compare during instruction or data 
fetch. Bit 0 is set on if the address 
compare is detected. Bit ¢ is reset by 
the microcode. 


Bit 5: Set by the microcode to ask for an 
address compare during a data storage 
instruction. Bit 0 is set on if the 
address compare is detected. Bit 5 is 
reset by the microcode. 


Bit 6: Set by the microcode to ask for an 
address compare during a cycle steal 
fetch. Bits 0 and 1 are set on if the 
address compare is detected. Bit 6 is 
reset by the microcode. 


Bit 7: Set by the microcode to ask for an 
address compare during cycle steal store. 
Bits 0 and 1 are set on if the address 
compare 1s detected. Bit 7 is reset by 
the microcode. , 


txternal Kegister Vescription (Part 5 of 5) 


X’'1C*: ADDRESS COMPARE BYTE 0 


This register contains byte 0 of the 

address to be compared with the actual 
control storage address. 
checked for parity and have the following 


meaning: 


0 
1 
2 
3 
4 
5 
6 
7 


Function 


storage 
storage 
storage 
storage 
storage 
storage 
storage 
storage 


address 
address 
address 
address 
address 
address 
address 
address 


The bits are 


NAUDB WN RO 


X’1D': ADDRESS COMPARE BYTE 1 


This register contains byte 1 of the 

address to be compared with the actual 
control storage address. 
checked for parity and have the following 


meaning: 


NAULD WAN © 


Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 


storage 
storage 
storage 
storage 
storage 
storage 
storage 
storage 


address 
address 
address 
address 
address 
address 
address 
address 


low 
low 
low 
low 
low 
low 
low 
low 


The bits are 


NWAUDAIN HS 


X"1E": CSP INTERRUPT MASKS 


This register uses masks to control CSP 
The bits are checked for 
parity and have the following meaning: 


interrupts. 


Mask 
Mask 
Mask 
Mask 
Mask 
Mask 
(Not 


NAUD WN HO 


Bits 0 through 5: 


interrupt 
Interrupt 
interrupt 
interrupt 
interrupt 
interrupt 
used) 


Master mask 


levels 0 through 5. 


Bit 7: 


and the current level. 


level 
level 
level 
level 
level 
level 


WN 


4 (not used) 
5 Cnot used) 


Control the masking of 


Masks all levels except level 0 


X"1F": LOCAL STORAGE ADDRESS 


This register contains the primary (bits 0 
through 3) and secondary (bits 4 through 
7) local storage address. The bits are 
checked for parity and have the following 
meaning: 


Primary local storage address: 


0 
1 
2 
3 
4 
5 
6 
7 
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FES RAM A Description (Part 1 of 3) 


The fields of the FES RAM A are described 
bit-by-bit in this section (see page 
13-130 for microcode/FES interaction). 


RAM A RECEIVE 


Byte 0 Byte 1 
Hw CEven address) €Odd address) 


New PDF | SCF 


Old PDF lInterrupt request 
Control storage addressing 
Scanner base ctl. | Timer 


WwW NHN F& & 


Parallel Data Field (PDF) 


The old PDF and the new PDF contain the. 
next two characters to be loaded into the 
control storage of the CSP. 


secondary Control Field (SCF) 


[oie [Fonction 


End 1 

Character service request 
Overrun detected 

Modem-in change detected 

End 2 

End 3 

CNot used) 

Timer forced to 3 seconds (BSC) 


Bits 8, 12, and 13: Set by hardware to 
indicate to the microcode the end of data 
transfer. They are coded as follows, 
depending on the protocol: 


Data 

Stop check 
Flag OK 
Flag off boundary 
Data check 

Abort) 

Idle 

Force timer to 0 
Normal text 
Transparent text 
Quit control 

Data check | 


— 3 


HX HOM RR MOOhMO 
CORR HM ROOrHAOO |] N 
OFM ORK OORMMOG | W 


Bits 9 and 10: Bit 9 is set by the 


front-end layer to request character 
service from the scanner base layer. 

Bit 10 is set by hardware to indicate an 
overrun condition (Ctoo many characters 
received) to the microcode. Bits 9 and 10 
are associated as follows to indicate: 


00 : No scanner base operation 

01 : Characters received during overrun 
are deleted (BSC only) 

10 : Character service request 

11 : Overrun with characters lost 


Bit 11: Set by hardware to indicate a 
modem-in change. 


Bit 15: In BSC, 1s set by hardware to 
force the timer to three seconds to check 
that the SYN characters are separated by 
less than three seconds. It is reset by 
hardware. _ 


Interrupt Request 


Overrun 


(Not used) : 

Modem-in change detected | 

End bit present Cor ending conf.) 
Interrupt pending 

(Not used) 

Forced to l 


FES/LIC error 
IcC internal error 


FES internal error 
CSP/FES error 
Interrupt pending 
Forced to 00 


Bit 8: Set by hardware to indicate an 
error condition. It is off for other CSP 
level 2 interrupt conditions. 


Bit 9: Set by hardware to indicate an 
overrun when bit 8 1s 0, or a FES/LIC 
error when bit 8 1s 1. 


Bit 10: Set by hardware to indicate an 
Icc internal error when bit 8 is l. 
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Bit ll: This bit is set on by hardware to 


indicate a modem-in change when bit 8 is 
0, or an FES internal error when bit 8 jis 


Bit 12: Set by hardware to indicate that 


an end bit is present in the SCF when bit 
8 is 0, or to indicate a CSP/FES error 
when bit 8 is 1. It is reset by the scan- 
ner base when the interrupt has been 
processed. 


Bit 13: Set by hardware to indicate to 
the scanner base that an interrupt is to 
be processed. 


Control Storage Addressing 


Function 


Buffer length 


Forced to 100 

Buffer starting address 
Burst number 

Halfword number 


Bits 0 and 1: Set by the microcode to 
indicate the buffer length: 


00 : 32 bytes (4 bursts) 
01 : 64 bytes (8 bursts) 
10 : 128 bytes (16 bursts) 
11 : 256 bytes €32 bursts) 


Bits 5 through 10: Set by the microcode 
to indicate the buffer starting address to 
the FES for cycle stealing. 


Bits 1l1-through 13: Set by the microcode 
to indicate the burst number (0 through 7) 
to the FES. 


Bits 14 and 15: Set by the microcode to 
indicate the halfword number per burst (0 
through 3) to the FES. There are four 
halfwords (8 bytes) in one burst. 


Scanner Base Control 


This field is loaded by the microcode to 
start the receive operation and to provide 
parameters for the current burst. Parame- 
ters for the following bursts are taken 
from the parameter/status area of the CSP 
control store, and loaded into this field 
by hardware. 


Parameters (Bit 0 = 0: 


1 


Burst valid) 


Function 


Start receive operation 
Interrupt requested 

EP mode 

Stacked PDF full 

Burst length Cin bytes) 


Status (Bit 0 = Ll: Burst not valid) 
Invalid information 


Bit 0 When off, indicates that the current 
burst is free and valid for data cycle 
steal. The scanner base control field 
contains valid parameters in bits 1 
through 7. 


When on, 1t tndicates that the current 
burst has not been processed by the micro- 
code, and is not valid. The scanner base 
control field contains old status tnforma- 
tion in bits 1 through 7; this information 
1s invalid. 


Bit 1: Set by the microcode to start the 
receive operation in the scanner base 
layer. It 1s reset by hardware. 


Bit 2: Set to indicate that a CSP level 2 
interrupt must be requested at the end of 
the burst. 


Bit 3: Set to indicate that the line is 
working 1n emulation program mode. I[t 
decides whether or not a CSP interrupt 
level 2 is to be requested at character 
end. 
Bit 4: Set by hardware to indicate that 
the old PDF is full. It is reset by hard- 
ware. 


Bits 5 through 7: Indicate the burst 
length in bytes. 


FES RAM A Description (Part 2 of 3) 


Timer 


Function 


Timer active 

Timer mode (100 ms/2 ms) 
Clock service phase 
value 


Bit 8: In BSC, set by hardware to start 
the timer, and reset to stop the timer. 

In other protocols, it can be set by the 
microcode to start the timer, and reset by 
the hardware at timeout. 


Bit 9: Set by the microcode to indicate 
the unit of time to be used for the timer: 


0: 100 ms 
1: 2ms 


In BSC, bit 9 is always 0. 


Bit 10: Set by hardware and is used for 
internal processing of the timer. It is 
reset by hardware. 


Bits 11 through 15: In BSC, set by hard-~ 
ware to: 


e Manage the insertion of a SYN characy— 
ter every second in transmit 


° Check the occurrence of the SYN char- 
acter less than once every 3 seconds 
in receive. They are reset by hard- 
ware. In other protocols, bits ll 
through 15 can be set by the microcode 
to provide the timer value according 
to the unit specified via bit 9. 


RAM A TRANSMIT 


Byte 0 Byte l 
Hw (Even address) (Odd address) 


Timer Control | SCF 


Next PDF | Interrupt request | 


Control storage addressing 
Scanner base control 


WwW NH FF & 


Timer Control 


0 
La7 


Function | 


SYN insertion 
(Not used) 


Bit 0: Set by the microcode in BSC to 
allow the hardware to insert a SYN charac~ 
ter every second in the transmitted data. 


Secondary Control Field (SCF) 


Function 


CNot used) 

Character service request 
Underrun detected 
Modem-in change detected 
EOT sent 

Transparency ending 

(Not used) 


Bits 9 and 10: Bit 9 is set by the 
front-end layer to request character 
service from the scanner base layer. 


Bit 10 is set by hardware to indicate an 
underrun condition Clack of characters) to 
the microcode. When the FES is in the 
underrun condition: 

e SDLC: The line is stopped. | 

e BSC: SYN characters are transmitted. 


e .Start-stop: Mark bits are transmitted, 


Bits 39 and 10 are associated to indicate: 
00 : No scanner base operation 
01 : Underrun without operation 
10 : Character service request 
11 : Underrun with cycle steal 


Bit 11: Set by hardware to indicate a 
modem-in change. 


Bit 12: Set by hardware to indicate that 
the EOT character has been transmitted. 


Bit 13: Set by hardware to indicate end 
of transparent text. 


Parallel Data Field (PDF) 


The next PDF contains the last character 
received from the control storage Cand the 
next to be transmitted). 


Interrupt Request 


Various conditions 


Underrun 
Time out 
Modem-in change detected 


Transparency ending 
Interrupt pending 
(Not used) 

Forced to 1 


Other CSP L2 interrupts 


FES/LIC error 
LIC driver check 


FES internal error 
CSP/FES error 
Interrupt pending 
Forced to 0 

Forced to 0 


Bit 8: Set by hardware to indicate an 
error condition. It is off for the other 
CSP level 2 interrupt conditions. 


Bit 9: Set by hardware to indicate an 


overrun when bit 8 is 0, or a FES/LIC 
error when bit 8 is 1. 
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Bit 10: Set by hardware to indicate an 
IcC internal error when bit 8 is l. 


Bit 11: Set by hardware to indicate a 
modem-tn change when bit 8 is 0, or an FES 
internal error when bit 8 is l. 


Bit 12: Set by hardware to indicate that 
an end bit 1s present tn the SCF When bit 
8 is 0, or to indicate a CSP/FES error 
when bit 8 is 1. It is reset by the scan- 
ner base when the interrupt has been 
processed. 


Bit 13: Set by hardware to indicate to 


the scanner base that an interrupt is to 
be processed. 


Control Storage Addressin 


Buffer length 
Forced to 100 


Buffer starting address 
Burst number 
Halfword number 


Bits 0 and 1: Set by the microcode to 
indicate the buffer length: 


00 : 32 bytes (4 bursts) 
01 : 64 bytes (8 bursts) 
10 : 128 bytes (16 bursts) 
ll : 256 bytes (32 bursts) 


Bits 5 through 10: Set by the microcode 
to indicate the buffer starting address to 
the FES for cycle stealing. 


Bits 11 through 13: Set by the microcode 
to tndicate the burst number (0 through 7) 
to the FES. 


Bits 14 and 15: Set by the microcode to 
indicate the halfword number per burst (0 
through 3) to the FES. There are four 
halfwords Ceight bytes) in one burst. 
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FES RAM A Description (Part 3 of 3) 


Scanner Base Control 


Parameters (Bit 0 = 0: Burst valid) 


Start transmit operation 
Interrupt requested 
Modem-in change detected 
Stacked PDF full 

Burst length Cin bytes) 


Send CRC 

Start on odd byte 

CNot used) 

Start transmit operation 
Option protocol 

Start timer 

Send modem-out stacked 


Status (Bit 0 = 1: Burst not valid) 


Invalid information 


Bit 1: Set by the microcede to start the 
transmit operation. It is reset by hard- 
ware. 


Bit 2: Set to indicate that a CSP level 2 
interrupt must be requested at the end of 
the burst. 


Bit 3: Set by hardware to indicate a 
modem-in change during data transmission. 
The modem-in status will be examined at 
the next CSP interrupt. 


Bit 4: Set by hardware to indicate that 
the old PDF field is full. It is reset by 
hardware. 


Bits 5 through 7: Indicate the burst 
length in bytes. 


Bit 8: When on, causes the CRC to be sent 
at the end of the burst. 


Bit 9: When on, causes transmission to 


start with the odd byte on the first half- 
word of a burst. It 1s reset by the 
microcode. 


Bits 11 and 12: Specify the transmit 


operation as follows: 


00 : Normal 

01 : End of message 

10 3 : Transmit continuous 

11 : End of message with turnaround 


Bit 13: Specifies the following protocol 


SDLC: No zero insert 
SS : Transmit break 
BSC : Transparency end 


Bit 14: When on, starts the timer at 
burst end or end of transmission. 


Bit 15: When on, requests the modem-out 
stacked pattern to be sent on the line 
interface. 
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FES RAM B Description (Part 1 of 2) 


The fields of the FES storage RAM B are 
described bit-by-bit in this section (see 
page 13-130 for microcode/FES interac~y 
tion). 


RAM B RECEIVE 


Byte 0 Byte 1 
Hw CEven address) COdd address) 


WwW MS YF S&S 


Serial Data Field (SDF) 


This field is used for the deserialization 
of the bits received from the ‘receive 
data’ line via the LIC 


Secondary Control Field (SCF) 


End Il 
Bit counter 2 
Bit counter 1 


Modem-in change detected 
End 2 

End 3 

Bit counter 0 

(Not used) 


Bits 8, 12 and 13: Set by hardware to 
indicate to the microcode the end of data 
transfer. They are coded as follows, 
depending on the protocol: 


Protocol End Bit 
123 


Data 

Stop check 

Flag OK 

Flag off boundary 
Data check 

Abort 

Idle 

Force timer to 0 
Normal text 
Transparent text 
Quit control 
Data check 


<P OFM RR HOOF CO 
COOrR RR ROOK OOO 
COFROF ROOF KH FOO 


Bit 9, 10, and 14: Set by hardware to 
count the bits in the SDF. They are reset 
by hardware at the end of the character. 


Bit 11: Set by hardware to indicate a 
modem-in change and prevent the receive 
until the modem-in status is processed by 
the microcode. 


Parallel Data Field (PDF) 


This field contains one character after 
deserialization. 


Primary Control Field (PCF) 


End 1 
Character service request 
Overrun detection 


Modem-in change detected 

End 2 

End 3 

Start receive operation 

Force timer to 3 seconds (BSC) 


f~2 fund fa fut fue puma 
UI GA 2 0 08 


Bits 8, 12, and 13: These bits indicate 


the end of data transfer and are coded as 
follows, depending on the protocol: 


Protocol End Bit 
| | 12 3 

All | 

SS 

SDLC 


Data 

Stop check 

Flag OK 

Flag off boundary 
Data check 

Abort 

Idle 

Force timer to 0 
Normal text 
Transparent text 
Quit control 
Data check 


HX MOR HH ROOrO 
CORK RK FHOOrFODOO 
QF OF RK OOKRFRE OO 


Bits 9 and 10: Set by hardware to indi- 
cate: 


00 : Not used 

01 : Characters received during overrun 
| are deleted (BSC only) 

10 : Character service 

11 : Overrun with characters lost 


Bit 11: Set by hardware to indicate a 
modem-in change and to prevent the receive 
until the modem-in status is processed by 
the microcode. 


Bit 14: Set by hardware to start the 
receive operation. 

Bit 15: Set by hardware to force the 
timer to 3 seconds, for BSC SYN character 
in receive, for example. It is reset by 
hardware, 


Synchronization 


This field contains the SYN characters to 
be used during receipt of BSC characters. 
These characters vary depending on the 
protocol: in BSC ASCII, they are X'1616', 
in BSC EBCDIC X'3232'., 
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FES RAM B Description (Part 2 of 2) 


RAM B TRANSMIT. 


Byte 0 
Hw (Even address) 


- Byte 1 a 
€Odd address) 


Ww NN =~ @& 


Serial Data Field (SDF) 


This field is used to serialize the char- 
acter to be transmitted on the ‘transmit 
data’ line via the LIC. 


Secondary Control Field (SCF) 


Send CRC | 
Bit counter 2 
Bit counter 1 
1 Modem-in change detected 
Send EOT 
SDLC : no zero insert 
BSC : transparency end 
$$ : transmit break 
Bit counter 0 

Send modem-out stacked 


Bit ma Set by hardware to request the CRC 
to be sent at the end of the burst. It is 
reset by hardware. | | 


Bit 9, 10, and 14%: Set by hardware to 
count the bits in the SDF. They are reset 
by hardware at the end of the character. 


Bit ll: Set by hardware to indicate a 
modem-in change and prevent starting the 
transmission until the modem-in status is 
processed by the microcode. 


Bit 12: Set by hardware to request the 
EOT character to be sent. It is reset by 
hardware. 


Bit 13: Set by hardware to indicate the 
selected protocol options. 


Bit 15: Set by hardware to request the 
modem-out stacked pattern to be sent on 


the line interface. It is reset by hard-_ 


ware. 


Parallel Data Field CPDF) 


This field contains one character before 
serialization. 
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Primary Control Field (PCF) 


Function 


Send CRC 

Character service request 
Underrun detection 
Modem-in change detected 
Send EOT 

SDLC : no zero insert 

BSC : transparency end 
SS : transmit break 
Start transmit operation 
Send modem~out stacked 


Bit 8: Set by hardware to request the CRC 


to be sent at the end of the burst. It is 
reset by hardware. 


Bits 9 and 10: 
cate: 


Set by hardware to indi- 


00 : Not used 

01 : Characters received during underrun 
are deleted (BSC only) 

10 : Character service 

11 : Underrun with characters lost 


Bit ll: Set by hardware to indicate a 
modem-in change and prevent starting the 
transmission until the modem-in status is 
processed by the microcode. 


Bit 12: Set by hardware to request the 
EOQOT character to be sent. It is reset by 
hardware. 


Bit 13: Set by hardware to select the 
protocol options. It ts reset by hard- 
ware. 


Bit 14: Set by hardware to start the line 
operation. It is reset by hardware. 


Bit 15: Set by hardware to request the 
modem-out stacked pattern to be sent on 
the line interface. It is reset by hard- 
ware. 


Data Link Escape (DLE) 


This field contains the data link escape 
(DLE) character used in BSC transmission. 
The sequences with a DLE character initi- 
ate and terminate the transparent text, 
and provide an active control character 
Within the transparent text. 


Synchronization 


This field contains the SYN characters to 
be used during the transmission of BSC 
characters. These characters vary depend- 
ing on the protocol; in BSC ASCII, they 
are X'1616', in BSC EBCDIC X'3232". 


FES RAM C Description (Part 1 of 5) 


The fields of the FES storage RAM C are 
described bit-by-bit in this section (see 
page 13-130 for microcode/FES interacy 
tion). 


LINE TYPE IDENTIFICATION 


In the following descriptions, use bits 0, 
1, and 2 of the set mode byte to select 
the right RAM C description. 


Set Mode RAM C Description 


BSC ASCII 

BSC EBDCIC 
BSC normal 
Start~stop 
SDLC 


SDLC RECEIVE 


Byte 0 Byte 1 
Hw CEven address) (Odd address) 


[set node Control 
[Roden-in pattern | Mask 
ee ee 


wi NN &-= & 


Set Mode 


[Fonction 
Line type: SDLC 

Interrupt on first flag 

Receive : no zero delete option 
Transmit : not used 

NRZI 

Ones counter 


Bits 0 and 1: Set to 11 by the microcode 
to indicate that the line uses the SDLC 
protocol. , 


Bit 2: Set by the microcode to request a 
CSP level 2 interrupt when the first SDLC 
flag is detected. 


Bits 3: Set by the microcode to indicate 
the zero delete option: 


0 : Zero delete option 
1 : No zero delete option 


Bit 4: Set by the microcode to indicate 
the non-return to zero inverted (NRZI) 
option: 


0 : No NRZI option 
1 : NRZI option 


Bits 5 through 7: Set by hardware to 
count the received l-bits tn order to 
detect SDLC flags, abort characters, and 
idle characters. 


Control 


(Not used) 
Character phase 


First bit flag 

SDLC state 

Last line state 
| Line state 


Bit 9: Set by hardware when the first 
character is detected. It is reset by 
hardware when no more characters are 
received. It may be set on by the micro- 
code to request the bit service function 
to return all incoming bits in bytes with- 
out taking true character boundaries into 
account. 


Bit 10: Set by hardware when the first 


bit of a character is detected. It ts 
reset by hardware when the last bit is 
detected. 


Bits 11 and 12: IJInitialized by the micro- 


code and updated by hardware to tndicate 
the SDLC state: 


00 : Data 
01 : First flag 
10 : Abort 
l1 : Idle 


Bit 13: Updated by hardware to indicate 


the last state of the line: 0 orl. It 
is used with the NRZI option only. 


Bits 14 and 15: Initialized by the micro- 


code and updated by hardware to indicate 
the line state: 


: Inhibited 

01 : Diagnostic mode 

10 : Modem without data 
‘11 : Modem and data 


Block Check Character (BCC) 


These fields (CBCC1 and BCC2) are used for 
CRC checking. 


Modem-In 


, : Data set ready 
: : Power indication 
: >: (Not used) 

| : : Ready for sending 


Data line occupied 
Indication 


Ring tndicator 
Present next digit 
CNot used) 


Receive line signal detector 
Abandon call and retry 
(Not used) 


indicator 
origination status 
used) 


Received data 
(Not used) 
Receive 


| 6-7 |Modem=in change detected 


Bits 0 through 5: Modem-in status. 


Bits 6 and 7: Set when a change is 
detected with respect to the mask pattern. 
Other changes are no longer detected until 
the microcode has processed the new 
modem-in pattern and reset bits 6 and 7. 


Mask 


8-13] Mask bits 
Start conditional 
No modem change report 


Bits 8 through 13: Set by the microcode 
to monitor the modem-in pattern for chang- 
es. A mask bit set to 1 means “look for a 
change”. 


Bit 14: Set by the microcode to start the 


receive operation only if the modem jis 
ready. 


Bit 15: Set by the microcode to select 


the transmit line interface for modem-in 
change reporting. No modem-in change is 
reported on the receive line interface. 
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FES F 


SDLC TRANSMIT 


| Byte 9 
Hi (Even address) 


0 | Set mode 


2 | Modem-out 


immediate 


3 | Modem-out 
| stacked 


Set Mode 


As for receive. 


Byte 1 
(Odd address) 


Control 


2AM C_ Description (Part 2 of 5 ) 


Control 


| Function 


(Not used) 

Modem-in change detected 
First bit flag 

BCC1 sent 

(Not used) 

Last line state 

Line state 


Bit 9: Set by hardware to indicate a 
modem-in change during data transmission. 
The modem-in status is examined at the 
next CSP interrupt. Bit 9 is reset by 
hardware after processing. 


Bit 10: Set by hardware when the first 
bit of a character is transmitted. It is 
reset by hardware at the end of the bit 
time. | 


Bit 11: Set by hardware to indicate that 
BCCL has been transmitted. It is reset by 
hardware when BCC2 has been transmitted. 


Bit 13: Updated by hardware to indicate 
the last state of the line: 98 ort. It 
is used with the NRZI option only. 


Bits 14 and 15: Initialized by the micro- 
code and updated by hardware to indicate 
the line state: | 


00 : Inhibited 

01 : Diagnostic mode 

10 : Modem without data 
11 : Modem and data 


Block Check Character CBCC) 


These fields (BCC1 and BCC2) are used for 
CRC checking. 
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Modem-Out 


ait [Fonction 
4: Data terminal ready 


Digit signal 8 
(Not used) 


Request to send 
Digit signal 4 
Control 


New synchronization 
Digit signal 2 
(Not used) 


: Data rate selector 
Digit signal l 
(Not used) 


Modem test 
Call request 
(Not used) 


Diag bit strobe 


Digit present 
Transmit 


Service request (LIC dvr. check) 


Bits 0 through 5: Modem-out status. 


V. 
V. 
xX. 
V. 
V. 
X. 
V. 
V. 
X. 
V. 
V. 
Ke 
V. 
V. 
X. 
V. 
V. 
X. 


Bits 6 and 7: Incremented each time a 


modem-out pattern 1s sent to the LIC. 

When bits 6 and 7 are equal to ll, a 
comparison 18 made by hardware between the 
transmitted pattern and the LIC driver 
outputs. If the patterns are different, 
ine LIC driver check bit €X'10’" bit 2) is 
set on. 


Mask 


Function | 


Mask bits 
Start conditional 
Mask of mark bit 


Bits 8 through 13: Set by the microcode 
when the same modem-in lines are to be 
taken into account. 


Bit 14: Set by the microcode to start the 
receive operation when the modem is ready. 


Bit 15: Set by the microcode to mask the 
mark bit at the LIC driver output, for 
example, for checking. 


FES RAM C Description (Part 3 of 5) 


BSC RECEIVE 


Byte 0 
Hw (Even address) 


Byte 1 
€COdd address) 


Control 


Set mode | 
BCC2 | BCCl 


| Modem-in pattern | Mask | 


WA NR ES & 


Set Mode: BSC, Normal 


In BSC normal mode, the data is exchanged 
by messages. 


Function 


Line type: BSC normal 
(Not used) 

One SYN character 
Character length 


Bits 0 through 2: Set to 100 by the 
microcode to indicate that the line type 


is BSC. 


Bit 5: Set by the microcode to indicate 
that only one SYN character must be tran- 
smitted. When off, tt indicates that two 
SYN characters must be sent. 


Bits 6 and 7: Set by the microcode to 
indicate the character length: 


00 : Five bits 
O1 : Six bits 
10 : Seven bits 
ll : Eight bits 


Set Mode: BSC, ASCIT or EBCDIC 


In BSC ASCII or EBDCIC mode, the data is 
exchanged by characters. 


Line type: BSC, ASCII or EBCDIC 
ITB/EIB encoding 

CRC type 

ASCII 8-bits 


Bits 0 and 1: Set by the microcode to 


indicate the line type: 


00 : BSC ASCII 
01 : BSC EBCDIC 


Bits 2 and 3: Set by the microcode to 
indicate the ITB/EIB status: 


00 : ITB is data 

01 : ITB mode 

10 : EIB mode 

11 : EIB mode with burst change 


Bits 4 and 5: Indicate the CRC type as 
follows: 


00 : STX included 
CRCO/S if ASCII 
CRC/B if EBCDIC 
O01 : CRC/B 
10 : CRC/S 
11 : LRO with VRC CASCII 7-bits) 


Bit 6: Set by the microcode to indicate 
ASCII 8-bits. 


Control 


Function 


D CASCITI or EBCDIC) 
S CASCII or EBCDIC) 
Character phase 
First bit flag 

C CASCII or EBCDIC) 
NX CASCII or EBCDIC) 
Line state 


Bit 7: In BSC ASCII or EBCDIC, it is set 
by hardware when a DLE character is 
detected. It is reset by hardware. 


Bit 8: In BSC ASCII or EBCDIC, it is set 
by hardware when a SYN character is 
detected. It is reset by hardware. 


Bit 9: Set by hardware when the first 
character is detected. It is reset by 
hardware when no more characters are 
received. It may be set on by the micro- 
code to request the bit service function 
to return all incoming bits in bytes with- 
out true character boundaries. 


Bit 10: Set by hardware when the first 
bit of a character is detected. It is 
reset by hardware at the end of the bit 
time. 


Bit Il: In BSC ASCII or EBCDIC, it is set 
by hardware when in control mode. It is 
reset by hardware. 


Bits 12 and 13: In BSC ASCII or EBCDIC, 
they are set by hardware to indicate the 
status of NX as follows: 


00 : Normal mode 

01 : Transparent text mode 
10 : Normal text mode 

11 : CRC phase 


Bits 14 and 15: Initialized by the micro- 
code and updated by hardware to indicate 
the line state: | 


00 : Inhibited 

O01 : Diagnostic mode 

10 : Modem without data 
li : Modem and data 


Block Check Character (BCC) 


These fields (BCC1 and BCC2) are used for 
CRC checking. 


Modem-In 


Same as SDLC receive. 


Mask 


Same as SDLC receive. 
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FES RAM C Description (Pa 


BSC TRANSMIT 


Byte 0 Byte 1 
Hw CEven address) (Odd address) 
0 Set mode | Control 
1 | BCC2. | BCC1 
2 i; Modem-out | Mask | 
immediate 
3 Modem-out | 
stacked 
Set Mode 


Same as receive. 


Control 


D CASCIT or EBCDIC) 
S CASCII or EBCDIC) 


Modem-in change detected 
First bit flag 

C CASCII or EBCDIC) 

NX CASCII or EBCDIC) 
Line state 


Bit 7: In BSC ASCII or EBCDIC, it 1s set 
by hardware when a DLE character is 
detected. It is reset by hardware. 


Bit 8: In BSC ASCII or EBCDIC, it is set 
by hardware when a SYN character 15 
detected. It is reset by hardware. 


Bit 9: Set by hardware to indicate a 
modem-in change during data transmission. 
The modem-in status is examined at the 
next CSP interrupt. Bit 9 is reset by 
hardware after processing. 


Bit 10: Set by hardware when the first 
bit of a character is transmitted. It is 
reset by hardware when the last bit is 
detected. 


Bit 11: In BSC ASCII or EBCDIC, it is set 


by hardware when in control mode. [ft 15 
reset by hardware. 


Bits 12 and 13: In BSC ASCII or EBCDIC, 
they are set by hardware to indicate the 
status of NX as follows: | 


00 : Normal mode 

01 : Transparent text mode 
10 : Normal text mode 

11 : CRC phase 


Bits 14 and 15: Initialized by the micro- 


code and updated by hardware to indicate 
the line state: 


00 : Inhibited 

01 : Diagnostic mode 

10 : Modem without data 
ll : Modem and data 


Block Check Character (BCC) 


as SDLC transmit. 


as SDLC transmit. 
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These fields (BCC1 and BCC2) are used for 
CRC checking. 


FES RAM C Description (Part 5 of 5) 


START-STOP RECEIVE 


Byte 0 Byte l 
Hw CEven address) (Qdd address) 
0 Set mode Control 
1 
2 Modem-in pattern 
3 Spare 
Set Mode 


[aie [rinetion 


Line type: Start-stop 


(Not used) 

Stop length 

(Not used) 
Character length 


Bits 0 through 2: Set to 101 by the 
microcode to indicate the line type 
start-stop. 


Bit 4: Set by the microcode to indicate 
the stop length: 


0 : One bit 
1 : Two bits 


Bits 6 and 7: Set by the microcode to 
indicate the character length: 


00 : Five bits 
01 : Six bits 

10 : Seven bits 
11 : Eight bits 


The start and stop bits are not counted In 
the character length. 


Control 


(Not used) 
Character phase 


First bit flag 
(Not used) 
Stop phase 
Line state 


Bit 9: Set by hardware when the start bit 
is detected. It is reset by hardware at 
the character end. It may be set on by 
the microcode to request the bit service 
function to return all incoming bits in 
bytes without true character boundaries. 


Bit 10: Set by hardware when the first 
bit of a character is detected. It 15 
reset by hardware at the end of the bit 
time. 


Bit 13: Set by hardware to indicate that 
stop bits are being sent. It is reset by 
hardware. 


Bits 14 and 15: Initialized by the micro- 
code and updated by hardware to indicate 
the line state: 

00 : Inhibited 

01 : Diagnostic mode 


10 : Modem without data 
11 : Modem and data 


Modem-In 


Same as SDLC receive. 


Mask 


Same as SDLC receive. 


START-STOP TRANSMIT 


Byte 0 Byte Il 
Hw CEven address) (Odd address) 
0 Set mode | Control 
1 Spare | Spare 
2 Modem-out [ Mask 
immediate | 
3 Modem-out | 
stacked [ 
Set Mode 


Same as receive. 


Control 


(Not used) 
Modem-in change detected 
First bit flag 


Underrun 

(Not used) 
Stop frhase 
Line state 


Bit 9: Set by hardware to indicate a 
modem-in change during data transmission. 
The modem-in status is examined at the 
next CSP interrupt. Bit 9 1s reset by 
hardware after processing. 


Bit 10: Set by hardware when the first 
bit of a character is transmitted. It 1s 
reset by hardware at the end of the bit 
time. 


Bit 11: Set by hardware to indicate 
underrun condition Clack of characters 
from the CSP). Mark bits are transmitted 
over the line. Bit 11 is reset by hard- 
ware when characters are received from the 
CSP. 


Bit 13: Set by hardware to indicate that 


stop bits are being sent. It is reset by 
hardware. 


Bits 14 and 15: Initialized by the micro- 
code and updated by hardware to indicate 
the line state: 

00 : Inhibited 

01 : Diagnostic mode 


10 : Modem without data 
11 : Modem and data 


Modem-Out 


Same as SDLC transmit. 


Mask 


Same as SDLC transmit. 
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LIC/ICC Register Description (Part 1 of 2) 


The six bits (bit 0 through bit 5) of the 
LIC registers are used as follows (see 
also pages 13-030 and 13-040 for the 
LIC/ICC register organization): 


LIC Type 1 


Register 00 (V.24) 


Data set ready 
Ready for sending 


Ring indicator 

Receive line signal detector 
Test indicator 

Received data 


Register 00 (V.25) 


Auto call box is powered on 
Data line occupied 

Present next digit 

Abandon call and retry 

Call origination status 
(Not used) 


Register 01 (V.24) 


Line wrap/data terminal ready 
Request to send 

New syne 

Data rate select 

Modem test : 

Write: diag bit strobe 

Read: transmit bit echo 


Bit 0: Set on by the microcode to tndi- 
cate data terminal ready to the DCE. It 
is set off to put the line in wrap mode: 
transmit 18 connected to receive. 


Register 01 (V.25) 


Call number 8 
Digit signal 4 


Digit signal 2 
Digit signal 1 
Call request 

Digit present 


Bits 0 throudqh 2: 


Register 10 


0-2 LIC position within the scanner 
3-5 Cable attachment type 


Give the LIC position 


Within the scanner: 


000 : LIC position 8} {Not for C2LB and 
001 : LIC position 7} {C2LB2 boards 

010 : LIC position 
011 : LIC position 
100 : LIC position 
101 : LIC position 
110 : LIC position 
111 : LIC position 


Mm RIN SUT ON 


Bits 3 throuah 5: Give the cable attach- 
ment type: 

100 DCE attachment (V.24) 

110 : autocall DCE (V.25) 

101 direct attachment (V.24) 


Register ll 


0 Line reset 


LIC type 
Clock selection 


Bit 0: Set on by the microcode to reset 
all the LIC/VICC registers associated with 
that line. Register 11 is reset at the 
same time. 


Bits 1 through 3: Give the LIC type: 001 
(LIC type 1). 


Bits 4 and 5: Give the clock selection: 


00 : Diag bit strobe 
O01 : ICC clock. Cup to 1200 bps) (Note 1) 
10 : DCE clock (Note 2) 
11 : ICC clock (2400 bps through 
19 200 bps) (Note 3) 


Notes: 


1. Called “business machine clock" on 
CDF information screen (Cpage 2-405). 


2. Called "external clock™ on CDF infor- 
mation screen Cpage 2-405). 


3. Called "Direct attachment" on CDF 
information screen (page 2-405). 


LIC Type 2 


Register 00 


Data set ready 

Ready for sending 
Ring indicator 
Automatic gain control 
(Not used) 
Received data 


Register Ol 


Function 


Line wrap/data terminal ready 
Request to send 

CNot used) 

CNot used) 

Modem test 

Write: diag bit strobe 

Read: transmit bit echo 


Bit 0: Set on by the microcode to indi- 
cate data terminal ready to the DCE. It 
is set off to put the line in wrap mode: 
transmit is connected to receive. 


Register 10 


Function 


LIC position within the scanner 
Cable attachment type 


Bits 0 through 2: Give the LIC position 


Within the scanner: 


000 : LIC position 8} {Not for C2LB and 
001 : LIC position 7} {C2LB2 boards 

010 : LIC position 
011 : LIC position 
100 : LIC position 
101 : LIC position 
110 : LIC position 
li LIC position 


Mm ROAR OO 


Bits 3 through 5: Give the cable attach- 


ment type: 


100 : DCE attachment 
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Register ll 


Function 


Line reset 
LIC type 
Clock selection 


Bit 0: Set on by the microcode to reset 
an individual line and all the LIC/ICC 
registers associated with that line. 
Register 11 ts reset at the same time. 


Bits J throu 3 


ah : 


(LIC type 2). 


Give the LIC type: 09010 


Bits 4 and 5: Give the clock selection: 


00 : Diag bit strobe 
01 : (Not used) 
10 : DCE clock 
11 : CNot used) 


13-540 


LIC/ICC Register Description (Part 2 of 2) 


LIC Type 3 


Register 00 


Data set ready 

Ready for sending (clear to send) 
(Not used) 

Receive line signal detector 

Test indicator 

Received data 


Register O01 


Line wrap/data terminal ready 
Request to send 
Write local attachment clock 


Read : transmit clock echo 


Write not used 

Read : receive clock echo 
Modem test 

Write: diag bit strobe 
Read: transmit bit echo 


Bit 0: Set on by the microcode to indi- 
cate data terminal ready to the DCE. It 
is set off to put the line in wrap mode: 
transmit 1s connected to receive. 


Register 10 


Se 
LIC position within the scanner 
Cable attachment type 


Bits 0 through 2: Give the LIC position 
Within the scanner: | 


000 : LIC position 8} {Not for C2LB and 
001 : LIC position 7} {C2LB2 boards 

010 : LIC position 

011 : LIC position 
100 : LIC position 
101 : LIC position 
110 LIC position 
li LIC position 


ENN HOT ON 


Bits 3 through 5: Give the cable attach- 


ment type: 


100 : DCE attachment = 
101 : Direct attachment 


Bit 0: 


Register Ll 


Line reset 
Card identifier 
Clock selection 


Set on by the microcode to reset 
an individual line and all the LIC/ICC 
registers associated with that line. 
Register ll is reset at the same time. 
Bits 1 through 3: Give the card identifi- 
er: 011 C(LIC3). 


Bits 4 and 5: Give the clock selection: 
00 : Diag bit strobe 
01 : CNot used) 
10 : DCE clock 


11 : ICC clock (2400 bps through 
245 760 bps) 


LIC Type 4 (A or B) 


Register 00 


Function 


CNot used) 
Indication 
(Not used) 
Received data 


Function 


Line wrap/data terminal ready 


~ Control 
(Not used) 
Write: diag bit strobe 
Read: transmit bit echo 


Bit 0: Set on by the microcode to indi- 
cate data terminal ready to the DCE. It 
is set off to put the line in wrap mode: 
transmit is connected to receive. 
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Register 10 


Bit Function 


0-2 LIC position within the scanner 
3-5 Cable attachment type 


Bits 0 through 2: Give the LIC position 
within the scanner: 


000 : LIC position 8} {Not for boards C2LB 
001 : LIC position 7} {and C2LB2 
010 : LIC position 
011 : LIC position 
100 : LIC position 
101 : LIC position 
110 : LIC position 
lll : LIC positton 


mM WE Uo 


Bits 3 through 5: Give the cable attach- 
ment type: 


100 : DCE attachment 
101 : Direct attachment 


Register 11 


Function 


Write : line reset 


Read : transmission speed 
Card identifier 
Clock selection 


Bit 0: In write mode, this bit is set on 
by the microcode to reset an individual 
line and all the LIC/ICC registers associ- 
ated with that line. Register 11 is reset 
at the same time. 


In read mode, bit 0 indicates the trans- 
mission speed: 


0 : Up to 9600 bps (LIC4A) 
1 : Above 9600 bps (LIC4B) 


Bits 1 through 3: 
100 CLIC4). 


Bits 4 and 5: 


Give the card identifi- 


Give the clock selection: 


00 : Diag bit strobe 
01 : (Not used) 
10 : DCE clock 
11 : LIC4A, ICC clock (2400 bps through 
9600 bps) 
LIC4B, ICC clock Cabove 9600 bps) 


ICC REGISTER 


Note: For any externally clocked or 


13-541 


direct-attached line interface, the ICC 


bits are meaningless. 


Bits 0 through 4 of the ICC register give 


the transmission speed as follows: 


Bit Seed Line. 

0 1 2 3 4 (bps) Protocol 

1 0 0 0 M1 SDLC/BSC 
10 90 1 0 i SDLC/BSC 

1 0 1 0 OQ 134.5 SDLC/BSC 
190 31 ##%di1éid41 200  SDLC/BSC 
11 0 0 0 300 SDLC/BSC 

1 31 0 421 1 600 SDLC/BSC 
11 #31 #0 iid41 1200 SDLC/BSC 

1 0 0 41 1 {Special¥! SDLC/BSC 

1 41 1 1 O {Special*¥®}] SDLC/BSC 

0 0 0 90 OQ Start-Stop 
0 1 1 1 =«0 Start-Stop 
0 1 1 0 2 Start-Stop 
0 0 0 1 1 Start-Stop 
> 0 1 0 #1 Start-Stop 
0 0 1 1 =O Start-Stop 
0 1 0 0 1 Start-Stop 
0 1 0 1 =O Start-Stop 
0 1 1 0 0 1200 Start-Stop 
0 0 0 0 1 2400 Start-Stop 
0 0 0 1 OQ 4800 Start-Stop: 
0 0 1 0 OO 9600 Start-Stop 
0 0 2 1 1 419200 Start-Stop 
0 1 0 #1 1 {Special*® 

0 1 1 1 421 x x Start-Stop 


¥ non-standard line speed 
¥¥ asymetrical (75 bps from terminal, 
bps to terminal). 


1200 


Scanner Storage MAP 


SCANNER STORAGE MAP (X'8000" THROUGH X'9BIF*) 


X*8000' Line Interface Buffers (Transmit) 
(1024 halfwords) 


X°'8400" Line Interface Buffers (Receive) 
€1024 halfwords) 


X*8800' FES Parameter/Status Area (Transmit) 
(512 halfwords) 


X'8900" FES Parameter/Status Area (Receive) 
(256 halfwords) 


X*8A00" Line Control Blocks 
(256 halfwords) 


xX'8C00" Interface Control/Parameter-Status Area Blocks 
(2048 halfwords) 


X"9400"| Translate Tables 
(256 halfwords) 
X*'9500" Scanner Control Block 
(512 halfwords) 
X'9700' Initialization Routine 
(192 halfwords) 
X"'97C0" (not used) 
(52 halfwords) 
X"97EE' | PSWs 1, 2, 3 Save Area (Halt processing) 


(6 halfwords) 


X'97F4" Level 1 Scan Interface Trace Save Area 
(4 halfwords) 


X°97F8! Level 3 Scan Interface Trace Save Area 
€4¢ halfwords) 


X'97FC? Scan Interface Trace Buffer Control Block 
(4 halfwords) 


X'9800' Interface Control Block Table 
(64 halfwords) 


X'984G0" | Command Table 


X'9881" | Scanner Microcode 


Line Control Block Address Table 


X'9BO0? | 
| (32 halfwords) 
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SCB (Part 1 of 2) 


SCANNER CONTROL BLOCK (€X'9500' THROUGH X'96FF*) 


First Scanner Interface Trace Area 


X'9500" | Trace Interface Control Block 
: (16 halfwords) 


X'9510"| VKsee Parameter/Status Area 


€16 halfwords) 


X*9520' Trace Information Block 
(8 halfwords) 


Second Scanner Interface Trace Area 


Trace Interface Control Block 
(16 halfwords) 


Trace Parameter/Status Area 
(16 halfwords) 
Trace Information Block 
(3 halfwords) 


Third Scanner Interface Trace Area 


X'9528"| 


X' 9558" | 


X'9548"| 


Trace Interface Control Block 
(16 halfwords) 


X"9550" | 


X*°9560° | ee Papemebarsecatue Area 


(16 halfwords) 


Trace Information Block 
(8 halfwords) 
Fourth Scanner Interface Trace Area 
| Trace Interface Control Block 
(16 halfwords) 
Trace Parameter/Status Area. 
C16 halfwords) 


Trace Information Block 
C8 halfwords) 


X"'9570"| 


X'9578") 
X"9588" | 


X"9598" | 


Rejected Scanner Interface Trace Area 


| Trace Interface Control Block | 
| C16 halfwords) 

| Trace Poranakers Seats Kees 

(16 halfwords) 


X"'95A0° 


X"95B0' 
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Miscellaneous Control Areas 


Potnter to Line Vector Table CLNVT) 
(2 halfwords) 


X*'95C0" 


X"95C2" 


misses 
X"' 9505? | 
X"95C6 "| 


Scanner Status Status Ext i\Scanner Numb. 
Active Command Completion 


Control Program Error Area 


X'95C7"* Error Statue Type Error Levels 


X*'95C8" I Error Status 
X*95C9" | Abend hs infocmavicn 


C2 halfwords) 
X*95CB" | Meendiie Routine Address 


X'95CC! (Not used) | 


MOSS Error Area 


X*95CD' Error Status Type Error Levels 
X*95CE’ Error Status 


X'95CF? | Abending Information 
| (2 halfwords) 


X"'95D2"| | tenKor Command Completion 
X'95D3" | 7 | CIL Stacked Save: 
X'95D4"| | (Not used) 
X'95CF"] | | | Level 7 Pages Save Error 


(8 halfwords) 


X*95DD" Snapshot Table 
(35 halfwords) 


X'9600' Mailbox 1 MOSS/Scanner Control Block 
| C16 halfwords) 


X"9610"] “Mai lBox 1 Parameter/Status Area | 
(8 halfwords) 


X°'9618' Mailbox 2 MOSS/Scanner Control Block 
(16 hal fwords) 


X'9628" Mailbox 2 Parameter/Status Area 
(& halfwords) 


Pointer to MOSS Area 
(2 halfwords) 


, Stacked Command Completion | 
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SCB (Part 2 of 2) 


SCANNER CONTROL BLOCK (X'9500" THROUGH X'96FF‘) CCONTINUED) 


| Local Store Save Area Cor Alter/Display Buffer) | 
(64 halfwords) 

| External Register Save Area 

) C16 halfwords) 

X'9680'| Matl Box 1 CMICBt+PSA) Save Area Cif program reset) } 


or MICB3 Cif snapshot address compare ending) 
(24 halfwords) 


Scanner Status/Active Command Completion Save Area | 
| (2 halfwords) 
MOSS Error Area Save Area 
| (6 halfwords) 
| Command Completion Stack 
| (16 halfwords) 
| (Not used) | 
(80 halfwords) 


The scanner control block ends at address X'96FF'. 


Save Area 


X'9630' 


X'9670! 


X'9698! 


X'G6SAt 


X'96AC" 


X'S6B0! 
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LCB 


LINE CONTROL BLOCKS CADDRESSES X'8A00" 
THROUGH X'8BFF") 


There are 32 line control blocks (LCB) in 
a scanner storage, one for each line cont- 
rolled by the scanner; each LCB occupies 
16 halfwords. The starting address of the 
control block for a line 'n’ may be found 
from the following formula: 


Address of LCB for line 
Tn’ = BADD + (Cn x 10) 


where all values are hexadecimal. 


Line Line | | 
Address Number | LCB Address 


8A00 


OTNMMOOWPUOONAUHWN EO 


Each 


HW 
HW 
HW 
HW 
HW 
HW 
HW 
HW 
HW 
HW 
HW 
HhJ 
HW 
HW 
HW 
HW 


LCB has the following format: 


xror 


xr! 
x'2" 
X'3" 
XG! 
X"5! 
X'6! 
x'7" 
X"8" 
X'g? 
XAT 
X'B! 
x'cr 
x'p? 
XE? 
X'FY 


Line Control | LCs 


‘Set Mode Data Byte 8 Set Mode Data Byte 9 


Reply Timeout 


Enable/Dial Timeout | 
Receive Text Timeout | 


EP BSC Index Byte Save Areal Line Flag 
CNot used) 


“(Not used) 


Level 7 Transmit Interface Timer 


| Level 7 Receive Interface Timer 
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ICB/PSA 


INTERFACE CONTROL/PARAMETER STATUS AREA Each ICB has the following format: Parameter Area: 


BLOCKS (€X*'8C00' THROUGH 
HW xX'oQ! TCC | MODIFIERS 


X'O93FF') The interface control/parameter | 
status area blocks occupy addresses from HW Xi? Pointer to FES Parameter Status Area 
X'8C00' through X'S93FF'. There are 64 of | 
these blocks, one for each line interface HW X'2'" Pointer to CSP Control Store (Cycle Steal) 
(transmit or receive); each block occupies | | Command Dependant 
each block contain the interface control | Fields 
block CICB), and the last 16 halfwords the HW X'4! CCU Count |Pointer to CCU STG byte X 
parameter-status area (PSA) block. | 
0 FO F HW X'7!' 
| | | 7 Fields 
up to 
| HW X'E! | Line Interface Identification | 
T | | HW X'F? 
HW X'F’ Flag Extension ICycle Steal Burst Size ; 
9380 Pe Tae Note: Refer to the NCP/EP Handbook for a detailed 
description of the PSA fields. 


The starting address of the interface 
control block for a line 'n', may be found 
from the following formula: 


Address of ICB for interface 
"n' = 8C00 + (Cn x 20) 


where all values are hexadecimal. 
Similarly, the starting address of the 
parameter status area block for a line 
interface 'n', may be found from the 
following formula: 


Address of PSA for interface 
"n’ = 8C00 + Cn x 20) + 10 
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LINE INTERFACE BUFFERS (X'8000" THROUGH 
X'87FF") 


The line interface buffers occupy address- 
es X'8000' through X'87FF'. There are 64 
of these buffers, one for each line inter- 
face Ctransmit or receive); each buffer 
occupies 32 halfwords. The first 32 
buffers are for the transmit interfaces, 
and the last 32 buffers are for the 
receive interfaces. The starting address 
of the transmit interface buffer for a 
line interface 'n' may be found from the 
following formula: 


Address of transmit buffer for 
interface 'n’' = 8000 + (n x 20) 


where all values are hexadecimal. 
Similarly, the starting address of the 
receive interface buffer for a line tnter- 
face 'n' may be found from the following 


formula: 


Address of transmit buffer for 
interface 'n' = 8400 + Cn x 20) 


where all values are hexadecimal. 


10 710 710 710 Fi 


| Line Interface 00 (Transmit) 
Line Interface 02 (Transmit) | 
Line Interface 04 (Transmit) 


8000 
8020 
8040 


8060 Line Interface 06 (Transmit) 
8080 | | 
80A0 | 
80CO0 | | 
| | 
up to. . 


T | T 
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Chapter 13. Transmission Subsystem 


Section 2. Troubleshooting Guidelines 


DC Voltages and Tolerances at Board Pin Level 


-1.48 
75 


0.13V p-p 


#5.0 
(Note 1) 
+5.0 
+825 


sto 


+12.0 #13.29 

(Note 2) 
+27.60 | 0.30V p-p 
Notes: 


1. O2-PS7 only 
2. O1-PS54 only 
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Troubleshooting Techniques 


For CSP troubleshooting, see page 13-800. 
For interrupt request to CCU, see page 13-810. 


For cycle steal request to CCU, see page 13-820. 


| (When no Gate 018} 


le 9725 ‘Mical 1 
MIOC Bus | 


Cables 
o (When no 3726) | 


MMB (01A-A1) 
Common to Models 1and2 


LAB Pos 3 (01B-A1) 


SCTL FES 
| eco | : 
A 
CCU to $ B -. 
0 torage us FES 
Cables(7) through oe . 
CCUB (01A-A2) 


Common 10 Models 1 and 2 


CLAB2 (01B-A2) 


CS3 


RDV-2 


OR 


Primary !OC Bus 


~ Cables(1) Q) (3) 


(See Note 1) 


| 

Lj 

| 

| 

| 

I a 

| PLL 
| (See Note 2) 
| 

| 

| 

| 

| 

| 

| 

| 


3725 Model 2 (With CCUB and MMB) ———————————_> 


| LAB Pos 3 (01B-A1) (See Note i 
«1 | 
ey 


(See Note 1) 


C2LB (01A-A3) 


CAB (02C-A1) 
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Ys enn on ee eT 


LAB Pos 6 (O2A-A1) 


(See Note 2) 


ia 
RDV-5 


LAB Pos 8 (02B-A2) 


(See Note 2) 


LAB Pos 5 (02A-A2) 


FES 
CS9 IC 
ol ~ 


(See Note 2) 


Secondary !OC Bus 


Cables @3 @4) @5) 


(See Note 1) 


RDV-6 
RDV-9 


LAB Pos 7 (02B-A3) 


(See Note 2) 


LAB Pos 4 (O2A-A3) 


i 


(See Note 2) 


RDV-7 
ROV-8 


(When no Gate 028) [=]- ——¢ 


Legend: Bus Terminator (BUSTERM) 


Note 1: See page 4-070 for cable card connector identification. 


Note 2: LAB Pos 3 to 8 organlzation if LAB type C installed (TRA) 


LAB Pos, 3 to 8 


Transmission Subsystem Troubleshooting 


TRANSMISSION SUBSYSTEM ISOLATION (3725/3726) 


By depopulating the I0C bus (see page 11-803), it is possible to change the 
environment of the whole board (CLAB1, CLAB2, LAB type A, LAB type B, or LAB 
type C). This can be used when the autoselect mechanism is suspected to be 
failing. <A redrive or its attached adapters suspected of causing a failure 
can be disconnected by unplugging the top connectors of that redrive (for 
disconnecting CLAB1 and CLAB2, or disconnecting C2LB, C2LB2, and LAB position 
3 boards for Model 2, see page 11-803). 


To limit a CLAB1/2 (C2LB, C2LB2 for 3725 Model 2) or a LAB type B or C to a 
single CSP, it is necessary to unplug the channel adapter or the other CSP or 
the TRA. 


Note: Running '"J' requires the updating of the CDF. 


TRANSMISSION SUBSYSTEM CLOCKING 


The high-speed clock signals generated by the ACLK card are redriven to the 
CSP-1L card by the RDV card via a twisted pair (see page 5-951): 


| Signal name | RDV luwire color | CSPI=1 CSP1-2 | 


| ~29.4912 MHz to CSP-1l | B08 | Red G03 : 
429.4912 MHz to CSP-1 | BO7 Black | | 


-29.4912 MHz to CSP-1 B10 Red 
| +29.4912 MHz to CSP-i BO9 | Black 


The CSP1 card receives a pulse every 15 us. It is generated by the ACLK card 
and redriven by the RDV card (see pages 5-053 and 5-054). It is used by the 
refresh mechanism of the CSP storage. 


The CSP2 card receives a pulse every 100 ms generated by the ACLK card and 
redriven by the RDV card. The transmission subsystem microcode uses it to 
define various timers. 


The 480 Hz signal is used by the FES for the X.21l protocol. I[t is also used 
by the LIC as a local clock in the case of locally attached terminals when no 
ICC is present (see pages 5-053 and 5-054). 


The RDV card generates the CLK1 through CLK4 signals to the FES and the ICC as 
shown on pages 5-053 and 5-054. 


CSP TROUBLESHOOTING 


CELIA Card 


The CSP ROS diagnostics are started by a reset of the IQC bus which resets all 
the CSPs in the machine. This reset is initiated by the MOSS microcode after 

a Power On, a Machine Reset, a MOSS Start, or a Diagnostic Request for the IOC 
bus or the TSS. It can be forced manually by simulating a reset signal on the 
TSS for a short time by grounding CSP1 pin DO02 to ground. 


Warning: Do not force a CSP reset while the customer is using other scanners. 


The result of the CSP ROS diagnostics is displayed on the indicator card (see 
page 3-011 for the use of the indicator card and the MIM Part 2 Scanner Trou- 
bleshooting Tool section for the analysis of the display. 


After a reset, the LED set by hardware CLED 4 or LED 16) must flash Cwith a 
delay of approximately 2 seconds after removing the jumper) for a short period 
of time Capproximately 1 second). If this does not happen, the CSP1 processor 
is failing. 


CSP Timing Chart in Cycle Steal Mode 


The four CSP] time slots TA, TB, TC, and TD Cnot to be confused with the TA, 
TC, and TD timings of the CCU) are free-running and instruction-dependent. 
They are shown in the diagram below for the cycle steal mode; this mode can be 
forced by setting the cycle steal request from the FES (CSP1 pin DLO to 
ground). 


Slots lLir1ftl2t34)4¢tt154)6)7 4 8 1: 9 * | 1Of 11] 12] 13] 14] 15] 1 | 
le ee 
10 slots 


TB CD05) ea aaa aa a LS) (a 
10 slots = 
TC (D06) eT TS, eae reriiaaaas | Leen 
5 slots 
TD (€D07) ee 
5 slots _——— 


<————- 15 slots of 34 ns each = 15 x 34 = 510 ns —> 


*¥ Pin numbers refer to the CSP1 card. 


CSP Storage Refresh 


The 3725 uses a capacitive type of storage (CM0S) which must be refreshed to 
maintain the data. The CSP1 card sends a refresh pulse to the storage every 
15 us from CSP1 pin P04 to CSM pin BO9. 
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Interrupt Requests to CCU (Part 1 of 2) 


PRESELECTION MECHANISM 


In the 3725, scanners supporting high-speed lines must be serviced with a 
higher priority than those supporting medium- and low-speed lines. For this 
reason, the TSS has a preselection mechanism for the following requests raised 
by the scanner CSP: 


e Level 2 interrupt requests to the CCU 
e Cycle steal requests to the CCU. 


The preselection mechanism is partly on the CSP and partly on the redrive 
card. 


Fach scanner may be given high or low priority; this priority is common to 
both the level 2 interrupt requests and cycle stealing. The priority level 
(high or low) is assigned at IPL time by the scanner microcode which sets XRO05 
bit 5 on (to indicate high priority) or off (to indicate low priority). 


INTERRUPT PRESELECTION 


When a scanner requires service from the CCU for a specific line, it issues a 
Level 2 interrupt request to the CCU via the I0c bus. More than one scanner 
may raise an interrupt request at the same time. 


The level 2 preselection mechanism continuously determines which scanner(s) 

has raised the highest priority level 2 interrupt request Caccording to the 

predatermined priority level set by the microcode). The scanner(s) with the 
highest priority is said to be 'preselected'. 


INTERRUPT AUTOSELECTION 


To service the level 2 interrupt request, the control program issues a ‘Get 
Line Identification' PIO read instruction. This instruction is decoded by all 
scanners, starting the autoselection operation. When the instruction is 
issued, the preselection mechanism stops; no further level 2 requests are 
taken into account, regardless of their priority level. Only the preselected 
scanner answers the 'Get Line ID' command. If more than one scanner has 
interrupt requests of the same priority pending, the scanner that responds 
depends only on the position reached by the preselection mechanism at that 
moment in time. : 
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INTERRUPT PRIORITY STRUCTURE 


Priority determination is done in three different places: 
@ Scanner level. 


When two CSPs are plugged into the same LABB, the first CSP Ceven address) 
responds first if it has a priority higher than or equal to the priority 
of the second CSP Codd address). 


The mechanism works as follows (refer to LAB-3 on the diagram): if the 
first CSP on the board has both a level 2 interrupt request and the prior- 
ity bit CXRO5, bit 5) set, they are ANDed together and raise the '-L2 
Priority’ line to the RDV card. The '-L2 Sel Out Secondary’ signal coming 
from the redrive card is not propagated to the second CSP. 


e Board level 


In the 3725, the boards reply in the following order: CLAB-1, CLAB-2, 
LAB-3, CAB (Cframe redrive), or C2LB, C2LB2, and LAB-3 for the 3725 Model 
2. : 


In the 3726, if none of the boards in the 3725 have replied, the boards 
reply in the following order: LAB-6, LAB-5, LAB-4, LAB-7, LAB-8. 


The mechanism works as follows Crefer to CLAB-1 and LAB-3 on the diagram): 
suppose that one of the CSPs of LAB-3 has both a level 2 interrupt request 
and the priority bit on, but that the single CSP of CLAB-1 has only a 
level 2 interrupt request. The '-L2 Priority' line from the CSPs of LAB-3 
passes through the OR of the RDV-3 card to raise the 'L2 Priority line at 
pin G09 of the redrive card. This pin is DOT-ORed with the other redrive 
cards, and causes the CLAB-1 redrive card to pass on the ‘'-Select Out 
Primary’ signal to LAB-3 (via CLAB-2) despite the fact that CLAB-1 itself 
has a low-priority interrupt pending. 


e Frame level 


The frame redrive, which acts as a relay to the secondary IOC bus, can 
only pass on the selection signal if none of the boards in the 3725 have 
replied. | 


13-810 


| Interrupt Requests to CCU /|Without TRA (LABC) Installed on any LAB pos 383 to 8| (Part 2 of 2) 


a 
3725 Model 2 


Maximum Configuration 
Terminator 


ccu Primary 1OC Bus 


< 


. enone se ow ele ee OO RO HREM O HREM O MHP HOHE SH ECOSOC CES EH HER EEE OOO ES MO 0 eo so 
a m COOP eee ene ese reetreneeereeeeee es eeDesEe eee ae 6 6 G0 8 0 0 0 6 0 6 6 06 8 0 0 0 0 0 0 ne OO 8 8 ee Be 8 8 6 OO 8 Ow OHM DOR HHEREH OSH RELE ESE HEHEHE SHH EHH HEHEHE H REESE E HEHEHE Bg ec en sin a we ws ow we mre ere ene aig oe Here rete ttt OO OH Ge ee ease ee Fess esevsioc Fs eee eee eee eeH as Gans eHarseeeoeHeTeeT eee Bae ee eee ee Be eeersoreeseereoeese 
dl hal ad ae he et ee al ae a hd ae ad ee hl 9 oe oe ons Gee hwo 8 8 Oe DO OHA RHEOHSHSHOOHRH EAH SHEESH EHM HEHEHE HERE HES HHH HHH HS HEHE Go Mer ein wo Mein 0 a hn ea eben ew we ot, fe 


“= CLAB1 or C2LB CLAB2 or CL2B2 LAB Position 3 
= (LAB Position 1) (LAB Position 2) 


L2 —L2 Interrupt 
Priority Request to RDOV 


Se L2 
9@ 1x30 —=~*S~S~S*~dC BSS oe ar 


Priority 


~~ mene ae 


X30 X28 Frame RDV-4 | ~~ 


rs] a —Select Out 31s: HOTS ~Select In —Select Out ue | Q al 
Primary ott RRS : Primary mon in ,203 Not} 
me Bee Las fs used 
is Et Also feeds CA 2 mo ees 
i and CA 2 and 3 for 


i 

' ses 

| Rs 13725 Model 2. 
\ 


Orere ate svere ° 
eoeoe ete eeeos e's 'o*e ee ea se 


e 
aoe 


Also feeds CA 1 
for 3725 Model 1, 
and CA 1 and 2 

for 3725 Model 2. 


for 3725 Model 1, 


Disabled 


Pediat 


Go9 S ereeeeshets — lg CCS 


—L2 Priority —-L2 —Select Out 
Interrupt Secondary 
Request 


: 
I 
Ji de 


—Select Out 
Secondary 


—L2 Interrupt 


Interrupt Request 


Request 


Byte O Bit 1 


To Channet 
Adapters ste 


are i 3 through 6: 
ie 12 ~L2 Sel an as 12 | -12 -L2Sel  —L2 Serial — =L2 Interrupt | -L2 -L2 | -L2 Sel Bose Maal de “oe 
ace Interrupt] Interrupt Out Sec ot ae Interrupt] Interrupt Out Sec Select Request to CCU Interrupt Priority Out Sec : 
ps Request| Request | from ROV “ se = Request| Request from RDV Line Out Request Line from ROV : 
re to CCU SIRES APRN OSE See 3 2 ae a 7 _ ____to CCU Sef cree eee 7 ~ —|- AN sw: Sp eates ed ees . ee ea _ 
os : - "B12 ane | ae | | B12 [212 Gog | -{U05 os 
s Not Remove Int ve CSP | Hoot : CSP “| mor Not Remove Int et ee First CSP ior Bemevs Int Second CSP ROV-AD | 2 
: ‘Line 10 CCU | | = | eB Mine wo cou |al Ty] Bneite Us) | : 
o Not CCU} PIO. Disable x 
: zh 
Be L2 Sce Not | : | : 
iss ‘a il 
: 'He.| Priority Bit Pes i ee -5ne Priority Bit = A 006 | Priority Bit | a 
ms AFL i : 
ae ae | Le ee ee 
" 2 j 
A csP | Bi csP | ‘ 
ce Internal internal ; = 
: (CSP2 Card) Mis ) | (CSP2 Card) it ; (CSP2 Cara) aa 


aa eae en aaa a ee ee a a a a ie ee re oe oe he rr err a or a a a ee ee ec ae a ae ae ae ea a em a 


ee oO ee Cm ee ee Oe ee ee Lo 
COC Oe Re ee De he hea a a ee ee ce) ee See he he ee eh ee ke a Oh ee ee ae he ee ee ee Oe oe ee ee ae) Oe he te hl ae oe ee tk a he ee ) 
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Cycle Steal Requests to CCU (Part 1 of 2) 


CYCLE STEAL PRESELECTION 


When a scanner or TRA requires service from the CCU for a specific line, it 
issues a CS request to the CCU via the IOC bus. More than one scanner or TRA 
may raise a CS request at the same time. 


The CS preselection mechanism continuously determines which scanner(s) or 
TRACS) has raised the highest priority CS request Caccording to the predeter- 
mined priority level set by the microcode). The scanner(s) or TRACs) with the 
highest priority is said to be ‘preselected’. 


CYCLE STEAL AUTOSELECTION 


To service the CS request, the CCU issues a 'cycle steal grant’. This line is 
trapped in the preselected scanner or TRA, and the CS operation starts. 


CYCLE STEAL PRIORITY STRUCTURE 


Priority determination is done in three different places: 
° Scanner or TRA level. 


When two adapters are plugged into the same LABB or LABC, the first adapt- 
er (even address) responds first if it has a priority higher than or equal 
to the priority of the second adapter (Codd address). 


The mechanism works as follows (refer to LAB-3 on the diagram): if the 
first adapter on the board has both the CS request and the priority bit 
(XRO5, bit 5 or TRM CTRL Reg bit 1) set, they are ANDed and raise the '-CS 
Request! line to the RDV card. 


Y Board level 
In the 3725, the boards reply in the following order: CLAB-1, CLAB-2, 
LAB-3, CAB (frame redrive), or C2LB, C2LB2, and LAB-3 for the 3725 Model 
2% 


In the 3726, if none of the boards in the 3725 have replied, the boards 
reply in the following order: LAB-6, LAB-5, LAB-4, LAB-7, LAB-8. 


3725/3726 Maintenance Information Manual 


The mechanism works as follows (refer to CLAB-1 and LAB-3 on the diagram): 
suppose that one of the adapters of LAB-3 has both a CS request and the 
priority bit on, but that the single CSP of CLAB-1 has only a CS request. 
The '-CS Request’ line from the adapters of LAB-3 passes through the OR of 
the RDV-3 card to raise the CS request line at pin M08 of the RDV card. 
This pin 1s DOT-ORed with the other redrive cards, and causes the CLAB-l 
redrive card to pass on the '-CS Grant Secondary! signal to LAB-3 (via 
CLAB-2) despite the fact that CLAB-1 itself has a low-priority CS request 


pending. 
e Frame level 


The frame redrive, which acts as a relay to the secondary I0C bus, can 
she a ale on the selection signal if none of the boards in the 3725 have 
replied. 


LIC TO DCE SCOPING 


The manual intervention routines that may be used to scope the LIC to DCE 
interconnection are given on pages 4-140 through 4-240. They require the 
installation of the wrap block at the tailgate as indicated and the update of 
the I-field for the given port in the CDF (see pages 2-463 and 2-464). 


I = 1 for LIC types 1, 2, and 4. 
I = 2 for LIC type 3. 


Notes: 


1. For the physical layout of the LIC top connector, refer to page 4-130. 
2. Use the "Modify!' option with C R250 to loop on the routine. 
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Cycle Steal Requests to CCU (Part 2 of 2) 
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Chapter 14. Maintenance and Operator Subsystem 


Section 1. Unit Description 
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MOSS Description (Part 1 of 3) 


The maintenance and operator subsystem I interface 


, CSS | | | 
(MOSS) provides access to the 3725 and j TSS/TRSS [ 
improves the maintainability of the | | (See Note 2) For the LAB-3 board: 


following components: 


| 
| 
~ 8 i Up to Four lines per LIC 
° Control program (NCP, EP, PEP) | 


and up to Eight LICs 


LAB Pos 3 01B-A1 LAB A.B orCSc5&6orSc5&TRA6 
LAB Pos 201B-A2 C2LB2 LAB A Only Scanner 3 


LAB Pos 101A-A3 C2LB LAB A only Scanner 1 
(Scanner Part} 


3725 Model 2 


C2LB2 


e Central control unit (CCU) 


Channel 
e Channel adapters (CAs) Interface | 


| C2LB 
° Scanners (CSPs, FESs, and scanner \(Channel Adapter Part) ae 


| | LIC 
! CVTL-1 | ns Type X | To/From | Up to 
microcode) = CADR-1A J 4 1 Pos. 2 LIC | User 80 lines 
| CHIN1| CCIN1 TG Neon 
| . . To/From | | ROViESt—7 . ROV bm csp} FES LIC Type X 
° Token-ring adapters (TRA that contains Hosts CVTL2 a", Se ee = Type X|Pos. 5 ae ee = = . 
TRM and TIC cards). . . CADR- 2A as PS See Note 1) (See Note 1) , Pos. 3 JLiC . 
. | CHIN2! CCIN2 CA2 ' | CSM ee Type X ! j 
! ype X |Pos. 6 >2LB and C2LB2: 
t 


77 Me Pee ED es 
i Type X [—____ fee 


e Line interface cards (LICs and ICCs) 


| 5s teas Pos. 4 Jp to Four lines 
e Token-ring interface coupler cards | Up to 4 Scanners ser LIC and up 
(TICs) | a eeaed toSix LICsper | 
board 
° The MOSS processor itself, its micro- ooee ee meee eee eee eae ae eee eee eet Beis eeezt is _ Ss 
code, and the I/0 adapters used to Css ena CAD 3726 (See Note 2) 
attach the control panel, the primary NR ee ee ed ee I 
or alternate console, the diskette CLAB2 01B-A2 \ 
drive, and the CCU | Shen wpeel a | 


CLAB1 
(Channel Adapter Part) 


ws I Tss/TRSS 


CVTL-1 


WT 
CADR-1A a. | | 
To/From “Pd | any | 
Hosts aaa CHIN1|CCIN1 eed | 
pa | 
pe CADR-168 = (See Note 1) : (Scanner Part) >ecOna scanner BIaIG | 
| | | Channel Adapter IOC Bus}; | (in LABB only) LIC Type X on ne ee | 
1 Type X|lPos. 5 a Bee ee = 
| | I Pos. 1 
LIC 
nto I | 
| ees To All Cards ~—— ' | LIC Type X | l 
CCL K | Type x Pos. 6 | To/From Up to 
[ (Local Storage) é | | [User 256 lines 
| = : ae | _ Network 
Note 1: As the CLAB and the CL2B boards | : i | _ 
are split into two parts in this figure, one | ——— - - | 
for the channel adapter and one for the | [ = ] ) 
scanner, the redrive (RDV) function is | { First Scanner | 
shown twice for clarity. However, there 14S ee 
is one RDOV per CLAB or C2LB board. I Up to : als [ | 
in the TS: 
Note 2: LAB Pos, 3 to 8 organization if LAB ; J 
type C installed | ea 
MOSS ee 
Up to 4 . | Disk 
TRM | TICs : “ iskettes 
26 R jaw |e Ring Interfaces | : PIO Bus see 
v is | Diskette <f 
Be Scanner] LICs Up to 16 Lines l E: ENS a: 
E MPC os 
se Control . y= 
| fF: Data only Panel ree oY 
ete its Primary 
| | i te Operator Alternate 
Legend: E: re Console Operator 
“ste . ce Console 
_ =—-—-— Clock signals | “: RS LN a 


ts 
@ ee 6 
e 
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MOSS Description (Part 


MOSS FUNCTIONS 


Via the MOSS, the service personnel can: 

Initialize the 3725 with: 

° Hardware checkout diagnostics 

e MOSS IML 

° CCU IML CCLDP only) 

° Scanner IML 

Maintain the 3725: 

® Run diagnostics 

e Box error handling (error recording, 
analysis and display, alert/alarm 


generation) 


e Line services (line wrap tests, line 
interface block display) 


° CCU control program procedures 

e Machine history files: configuration 
data file (CDF), machine level table 
(MLT), IPL port table 


e Microcode utilities (dumps and file 
transfer to host, ZAP) 


Use 3725 services: 


e CCU services 
° TSS services 
° TRSS Services 


The MOSS is composed of seven cards. Four 
groups of cables connect the MOSS to the 
3725 communication controller. The MOSS 
is interrupt-driven under control of its 
processor. : 


MOSS PROCESSOR 


The MOSS processor drives the MOSS. It 
has its own instruction set, and does the 
usual processing activities: instruction 
fetch, instruction decode, and instruction 
execution. The MOSS processor responds to 
interrupts from the CCU, its attached 
adapters, and its own error detection 
circuits. It controls access to the MOSS 
storage. The MOSS processor is packaged 
on the MPC card. 


2 of 3) 


DATA FLOW 


The data flow external to the MPC card is 
9 bits wide, comprising 8 data bits plus 
parity. Parity is checked on data enter- 
ing the MPC card, except on ‘read MCC 
status reg 1' and ‘diskette read sense 
byte’, on which parity 1s not checked. 


MOSS INTERRUPT LEVEL ORGANIZATION 


The MOSS processor has eight interrupt 
levels, level 0 having the highest priori- 
ty level. | 


See page 14-110 for a description of the 
interrupt system. The table below shows 
the functions of each level: 


Functions 


MOSS IML 

Error stored in MCPC register 
Dump request 

Error (MCPC) 

CCU high level int. 
. 100-ms timer 

iCNot used) 

|\Console adapter requests 

CCU low level interrupt request 
\Cscanner interrupt request) 
Diskette adapter requests 

MOSS supervisor 

MOSS tasks 


requests 


AN UN 


MOSS STORAGES 


The MOSS storage is logically divided into 
two parts: the register space (1K, 
divided into 64 'pages'), and the storage 
space. The storage space is physically 
spread over two cards, the MPC (64K, of 
which 8K is ROS) and the MMC. 


MOSS STORAGE MAP | 


For details of the register and storage 
maps, see pages 14-120 and 14-130. 


Space 


| net Storage Functions Card 


00000 


Register Register 


Page 62 


Modules 
on 
MPC 


Storage 


24K RAM 


32K RAM 


64K RAM Modules on 
MMC 
20000 


Total: 128K. 


MPC AND MMC CARDS 


See Chapter 5 for module replacement. 
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MOSS Description (Part 3 of 3) 


MOSS CARD INTERCONNECTION PIO BUS PROTOCOL 


MIOC Data Bus TA Tag 


MIOC Address Bus 
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Notes: 


1. See signal tables in chapter 4. 

2. The serial transfer bus and the external 
PIO bus are separate. During IML check- 
out, the external PIO bus is disabled to 
allow MPC and CCA card testing without 
interference. 


Chapter 14. Maintenance and Operator Subsystem 1 4-O 1 2 


MOSS/CCU Communication 


MIOC AND MCC CARDS 


The MOSS communicates with the CCU via the 
MIOC card Clocated on the CCU board) and 
the MCC card Cin the MOSS). 


The MOSS processor selects the MCC card 
with its address at TA time, and places 
at TC time to read or write at TD 
ime: 


° Status registers 1 and 2 (located on 
| the MCC card) 


* The MIOC/CCU registers (located on the 
MCC card) used to access any CCU 
resources _ = 3 i 


* Any MIOC register (located on the MIOC 
card) _ 


Registers on the MIOC card appear as 
external registers to the MOSS. Some of 
these registers can be addressed by the 
CCU using its own register address defini- 
tion. For example, the "MOSS to CCU 
register’ is addressed by the MOSS using 
address X'14", or by the CCU using 
addresses X'7E’" and X'7F’. 


There is no direct relationship between 
the MOSS and CCU register addresses. 


MtOC Registers Addressed 
as CCU External Registers 


MIOc Registers Addressed 
as MOSS External Registers 


MIOC Card Function Registers 


~ Gontrals BT/AG 
- Controls the CCU 1 Mode Control Reg B 
'- Forces the CCU diag Mode 
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- Controls BT int. levels 
- MOSS Request to CCU 
- CCU Hard Error Requests : 
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(see Chapter 4 
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MOSS/CCU OPERATIONS 


The MOSS executes various operations via 
the MOSS/CCU connection (MCC/MIOC): 


Direct Operations 


Direct operations take one CCU cycle to 
run. In direct operations, the MOSS reads 
or writes any MIOC register to: 


Check the CCU status (carry or zero 
flags, current interrupt level) 


° Place the CCU in the diagnostic mode 


° Prepare the branch trace/address 
compare circuits 


° Control LSSD operations 


e Prepare indirect operations 


Indirect Operations 


In indirect operations the MOSS reads or 
writes any CCU data flow register, working 
register, local store, or CCU X'7x’" regis- 
ter. : 


Indirect operations take several CCU 
cycles to run. 


Indirect looped operations allow storage 
diagnostics (storage scan). 


LSSD Operations 


In LSSD operations, the MOSS can verify or 
change the status of any discrete CCU 
latch. Such operations can be performed 
after any CCU cycle, by stopping the CCU 
clock. : 


LSSD operations are powerful diagnostic 
tools used especially during IML, or when 
running CCU diagnostics. 


MCC Status Register Description 


The two status registers are located on 
the MCC card. They contain the 
MOSS-to-CCU status. 


MCC Status Register 1 


Enable timer (100 ms) 
Enable CCU interrupts 
Enable scanner interrupts 
MOSS inoperative 

Timer interrupt €100 ms) (L1) 
CCU high level interrupt (L1) 
Scanner interrupt (L4) 

CCU low level interrupt (L4) 


Bit 0: Enable Timer 


This bit is set by the MOSS microcode. It 
1s reset at power on, or by the MOSS 
microcode. When set, bit 0 allows a 
100-ms clock to interrupt the MOSS proces- 
sor on level l. 


Bit 1: Enable CCU Interrupts 


This bit is set by the MOSS microcode. It 
is reset at power on, or by the MOSS 
microcode. When set, bit 1 allows the two 
lines from the MIOC CCCU high and low 
level interrupts) to interrupt the MOSS on 
levels 1 and 4 respectively. 


Bit 2: Enable Scanner Interrupt 


This bit is set by the MOSS microcode. It 
is reset at power on, or by the MOSS 
microcode. When set, bit 2 allows the 
scanner tnterrupt line from the scanners 
to interrupt the MOSS. This tnterrupt 
line is generated by the scanners as bit 0 
in XRO5. The line is then ORed between 
all the scanners and sent to the MOSS. 


Bit 3: MOSS Inoperative 


This bit ts set at power on, or by the 
MOSS microcode. It is reset by the MOSS 
microcode. When set, bit 3 indicates to 
the CCU that the MOSS is no longer ready 
to work Cduring MOSS IML operation, for 
example). Signals on the MIOC bus are no 
longer valid. Bit 3 also turns on the 
MOSS inoperative lamp on the 3725 control 
panel. 


Bit 4: Timer Interrupt 


This bit generates a level 1 interrupt to 
the MOSS processor. It is set every 
100-ms, if the timer has been enabled, by 
setting status register 1 bit 0. Bit 4 is 
reset by the MOSS microcode after each 
Interrupt using the reset timer command. 
If the bit is not reset within 100 milli- 
seconds, the next interrupt is lost. 


Bit 5: CCU High-Level Interrupt 


This bit corresponds to the CCU high level 
interrupt line from the MIOC. It gener- 
ates a level l interrupt to the MOSS 
processor when the CCU interrupt has been 
enabled by setting the MIOC status regis- 
ter bit 1. The interrupt line from the 
MIOC is reset when the interrupt condition 
drops in the MIOC. 


The interrupt condition from the CCU may 
be simulated during diagnostics by setting 
bit 0 of the status register 2. 


Bit 6: Scanner Interrupt 


This bit correspords to the scanner inter- 
rupt line from the scanners. It generates 
a level 4 interrupt to the MOSS processor 
but only if the scanner interrupts are 
enabled by setting the MIOC status regis- 
ter bit 2. The interrupt line is reset 
when all the scanners have reset bit 0 of 
their XRO5 register. 


The interrupt condition from the scanners 
may be simulated during diagnostics by 
setting bit 09 of status register 2. 


Bit 7: CCU Low-Level Interrupt 


This bit corresponds to the CCU low level 
interrupt line from the MIOC. It gener- 
ates a level ¢ interrupt to the MOSS 
processor when CCU itnterrupts have been 
enabled by setting bit 1 of status regis-~- 
ter 1. The interrupt line from the MIOC 
is reset by resetting the tnterrupt condi- 
tion tn the MIOC. 


The interrupt condition from the CCU may 
be simulated during diagnostics by setting 
bit 0 of status register 2. 


MCC Status Register 2 


Interrupt test 


Bit 6: MIOC Parity Check 


This bit is set by the adapter when a 
parity check is detected on the data byte 
received from the MIOC during a read oper- 


CCU response timeout ation. It is reset by the microcode. 
Cnot used) 


CCU clock check 
Adapter clock check 
Adapter check 

MIOC parity check 
CCU parity check 


Bit 7: CCU Parity Check 


microcode. 
Bit 0: Interrupt Test Bit 


This bit forces the interrupt lines gener- 
ated by the CCU or the scanners for test- 
ing purposes. 


Bit 1: CCU Response Timeout 


A timer is enabled every time an MIOC 
register is selected for a read or a write 
operation. If a timeout occurs before the 
completion of the operation, this bit is 
set on, anda level 0 interrupt is sent to 
the MOSS processor. 


Bit 2: (Cnot used) 
Bit 3: CCU Clock Check 


This bit is set if a failure occurs in the 
CCU clock card. It is reset by the micro- 
code. 


This bit also sets a level 1 interrupt to 
the MOSS processor. 


Bit 4: Adapter Clock Check 


This bit is set when a failure occurs in 
the adapter clock card. It is reset by 
the microcode. 


This bit also sets a level 1 interrupt to 
the MOSS processor. 


Bit 5: Adapter Check 


This bit is set when the machine check 
line from the MPC card goes on during an 
I70 operation. It is also set when any 
other error occurs that sets bit 6 or 7. 
It 1s reset by the microcode. 


This bit also sets a level O tnterrupt to 
the MOSS processor. 
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This bit is set by the MIOC when it 
detects a parity check on the address bus 
or the data bus. It sets a parity check 
line to the MOSS. It is reset by the 
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Interrupt Register Description 


MOSS-TO-CCU STATUS REGISTER (X'14'") 


The MOSS raises its requests to the CCU 
with a Write command X'14". Any bit on 
causes an interrupt to the CCU. The CCU 
reads the request using In X'7E* and X'7F* 
and resets it via Out X'77*. | 


MOSS X'14' 


| MOSS diag L2 7 
MOSS IML Ll 
MOSS diag L3 
MOSS request SVC L4 
MOSS response SVC L4 
ROS operation service request 
| Panel interrupt request L3 
| (not used) 


CCU-TO-MOSS STATUS A REGISTER (X"11") 


The CCU sets this register via Out X'70', 
Out X°79", or one of its latches. Any bit 
on, except bit 3, causes a high-level 
interrupt to the MOSS. The MOSS reads or 
resets this register using a MOSS Read 
X'11" command. 


MOSS X'1l1' 


Functions 


I0C error during MIOH 

CCU Out X'79* Cprogram IPL Req) 
Channel IPL request 

CCU hardstop (CNo HLIR) 

Out X'70!° 

Address exception 

CCU hardware check 

MOSS operation check 


CCU-TO-MOSS STATUS B REGISTER (X'06") 


The CCU sets this register with Out X'71', 
X'72", or X'76*. Any bit on, except bit 
4, causes a low-level interrupt to the 
MOSS. The MOSS reads or resets this 
register via a MOSS In X'06". 


MOSS X*"06' 


Functions 


Cnot used) 

Cnot used) 

CCU program request 

CCU program response 

CCU busy CNo LLIR) 

Cnot used) 

Ccu Out X*71L* Cpgm display 1) 
CCU Out X*72" Cpgm display 2) 


CCU-TO-MOSS STATUS C REGISTER (X'07") 


For details, see branch trace/address 
compare registers on page 14-051. 


CCU-TO-MOSS STATUS D REGISTER C(X'OF") 


This register is set by the CCU hardware, 
and provides the MOSS with the status of 
the CCU interrupts. The M055 reads this 
register using MOSS In X'OF’. 


MOSS X‘'OF' 


Functions 
| Cnot used} 


CCU wait state 
entered 


entered 
entered 
entered 
entered 
| Cnot used) 
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CCU-TO-MOSS STATUS E REGISTER (X'01") 


This register is set by the CCU hardware, 
and provides the MOSS with the carry and 
zero condition latches associated with 
each interrupt level. The MOSS reads this 
register using MOSS In X'OL'. 


MOSS X‘'O01'° 


0 C condition latch - Ll 
1 2 condition latch - Ll 
2 C condition latch - L2 
3 2 condition latch - L2 
4 C condition latch - L3 
5 2 condition latch - L3 
6 C condition latch - L4 
7 2 condition latch - L4 


CCU-TO-MOSS STATUS F REGISTER (X'05") 


This register is set by the CCU hardware, 
and provides the MOSS with the carry and 
zero condition latches associated with 
each interrupt level. The MOSS reads this 
register using MOSS In X'05°. 


MOSS X*'05"' 


Functions 


C condition latch - L5 
2 condition latch - L5 
Configuration data set 
Configuration data set 
Configuration data set 
Configuration data set 
Cnot used) 

Cnot used) 


0 
1 
2 
3 
4 
5 
6 ; 
Zz 
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Branch Trace/Address Compare Register Description (Part 1 of 2) 


BRANCH TRACE FUNCTION 


Each time a successful branch is taken, 
the branch trace function allows the oper- 
ator to know the interrupt level and 
storage address from which the control 
program 1S coming and where it is going to 
. When requested, the MOSS loads the 
branch trace registers with the upper and 
lower branch trace limits, and with the 
branch trace table definition Caddress in 
matn storage and length). The branch 
trace registers are located in CCU local 
storage and in the BTAC and MIOC cards. 


The MOSS then requests the CCU to record 
the ‘come from’ and 'go to’ information of 
any branch taken in the branch trace 
buffer. Any IAR non-sequential change 1s 
considered as a branch taken: true branch, 
IAR modified by an instruction Cload for 
example), interrupt level entered, or 
execution of an Exit instruction. 


The branch trace information is stored in 
two contiguous storage positions as 
follows: 


Come-From Bytes Go-To Bytes 


o 1 | ala 4 6 7 | 


IAR Contents Branch Address 


> Come-From Level » Go-To Level 


BRANCH TRACE BUFFER 


The MOSS defines the branch trace buffer 
with MOSS Write LS Cindirect operations). 
When the buffer is full, either the CCU is 
stopped and the MOSS is interrupted, or 
the MOSS only is interrupted. 


BT Buffer Initial Address 


‘Ls x70'| (22 Bits), ————)| 


BT Buffer Initial Count (Bytes) 


LS X'7C’ | 


(16 Bits) 


Current Address 


: - % a ; 
fi ° b i o Fi 
4 3 q ey 

: 7 ames reins p 


If wrap is specified, branch trace buffer 
full causes the branch trace count to be 
REINITIALIZED and the branch information 
to overlay the start of the branch trace 
buffer. 


Branch Trace Extra Records 


Under certain circumstances, the branch 
trace buffer may contain records showing 
the entry and the exit of the CCU through 
some program level without instruction 
execution in that level. 


Refer to 3725 Problem Determination Guide 
and Extended Services Chapter 14, under 
"Branch Trace Extra Records" for more 
details. 


ADDRESS COMPARE FUNCTION 


Address compare allows the comparison of 
up to two main storage addresses (Caddress-— 
es used during tnstruction fetch, data 
read or write, or cycle steal operation) 
with the address(es) to be compared 
(stored in AC registers 1 and 2). 


Via the MOSS, the operator can request one 
single, two single, or one double address 
compare. The type of address that is 
compared is defined in the AC control 
register. 


Address Compare Control Reg (X'03') 


First AC on cycle steal 
First AC instruction fetch 
First AC on storage read 
First AC on storage write 
Second AC on cycle steal 
Second AC instruction fetch 
Second AC on storage read 
Second AC on storage write 


Bits 0 through 3 control the first address 
compare; the compare address is stored in 
AC register l. 


Bits 4 through 7 control the second 
address compare; the compare address is 
stored in AC register 2. 


Single-Address Compare 


The main storage address is compared with 
the contents of AC register 1, depending 
on bits 0 through 3 of the AC control 
register. 


Main Storage 


: cies 


Address 
Comparison 
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Two Single-Address Compares 


The main storage address is compared with 
the contents of AC registers 1 and 2, 
depending on bits 0 through 7 of the AC 
control register. 


Main Storage AC Reg 1 


Address 
Comparison 


Double-Address Compare 


Two storage addresses must match with the 
contents of AC registers 1 and 2 to cause 
a successful compare. 


1. The main storage address used during 
instruction fetch must compare equal 
with the contents of AC register l. 

2. If the first compare is successful, 

and the tnstruction is load store, 
the storage address used during 


instruction execution is compared 
with the contents of AC register 2. 


Main Storage 


nt 
yd xfe} + iy 


Address Compare 


. AC Reg 1 
Orme ELD] 
AC Reg 2 


AND | 
LDQ)! Execution x To [1 | 
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Branch Trace/Address Compare Register Description (Part 2 of 2) 


MODE CONTROL REGISTER A (X'10°) nee LEVEL CONTROL REGISTER CCU-TO-MOSS STATUS REGISTER € (X'07") 

The action to be taken on a successful : This register holds the branch 

address compare is defiried by this regis-~- The MOSS sets bits in this register trace/address compare results. It is read 
ter. It is not accessible by the CCU. according to the level(s) to be traced. and reset by the MOSS via In X'07°. 


co register is not accessible by the 


[aie | Fuetions 


AC Compare Type bit l | 
AC Compare Type bit 2 
Branch trace active 
Wrap Trace 
Stop branch trace on AC 
CCU Stop on AC or BT full 
CcU L1 on AC 
Low level interrupt to MOSS on 
| AC or branch trace full 


x 


Branch trace buffer full 
Successful address compare 
CCU stop because BT full 
CCU stop because successful AC 
AC on Address 1 Reg 
AC on Address 2 Reg 
Program stop 
(not used) 


Cnot used) 
Trace level 
Trace level 
Trace level 
Trace level 
Trace level 
Cnot used) 
Cnot used) 


SIAUA GIN FG 
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MOSS Indirect Operation Register Description 


MOSS indirect operations force the CCU to 
execute instructions coming from the MOSS. 
They require the use of the ROS tn the 
CCU. The MOSS prepares these operations 
by loading the necessary parameters into 
the MIOC registers (LSAR, MDOR, and 
ROSAR). The complete sequence follows. 


1. The MOSS sets the ROSAR, the MDOR, 
and the LSAR. 


ROSAR: 
The ROS address register holds the 


ROS entry address used to execute the 
MOSS request. 


MOSS X’‘OC’ MOSS X’0D’ 


bree 


ROS Address 


MDOR (When Write): 


The MOSS data operand register holds 
the 22-bit data for CCU/MOSS exchang- 
es. 


MOSS X'‘09’ MOSS X’0A‘’ MOSS X‘OB’ 


y 6h CU 


Data Operand 


LSAR: 


The local store address register 
holds the CCU local store address to 
be used for MOSS read/write LS opera- 
tions, or the operand identification 
for non-read/write LS operations (see 
LSAR value in the MOSS indirect 
register tables). 


MOSS X’OE’ 
Moakidl 


LS Address | - 


Pde 


The MOSS sets the ‘ROS operation 
service request’ (bit 5) in the 
"MOSS-to-CCU status reg’ X'14'. 


MIOC sets 'CCU Busy’ (bit 4) in the 
"MOSS status B reg’ X'06". 


When the selected ROS operation is 


finished, the MIOC resets "CCU Busy’. 


The MOSS reads the CCU operation 
result, if any, in the MDOR Cwhen 
read). 


MOSS Indirect Register Read 


Register Function 


Cnot used) 
RD LAR | 
Cnot used) 


RD LS Address 00 to 7F 


VN TNMVOWD POANAVMPEWNES I! 


“" 


Op Reg 1.2, 1.7 and 
Pop 0.0, ne 
A Reg tin I0C 
D Reg in I0C 


SP/AE Key 

Ioc CCW 

IoC Error Status 
Adap L2, L5 Int. Req 
Probe and C/Z | 
High Resol Timer 

CCU Hard Checks 

Ll Int. Request 

CCU L2, L¢ Int Reg 


STG Size from BSM 


1 LSAR 
(Hex) |ROS Address Name 


Control 
Control 
Control 
Control 
Control 


Control] 


Control 
Control 
Control 


Control 


quate | 


E 
In OP. 


6F, 71 


MOSS Indirect Register Write 


. JLSAR | | Equate | 
Register Function i'CHex)}ROS Address Name In OP. 


Write 
Write 
Write 
Write 
Write 
Write 


Write 
Write 
Write 
Write 
Write 


Write 


Write 
Write 


Set CCU Hardstop 

Miscellaneous Control 
Miscellaneous Control 
Set Force ALU Control 


SAR 
WSDR 


BT Upper Limit 
BT Lower Limit 
AC Address Il 
AC Address 2 


SAR 
WSDR 
BT/UL 
BT/LL 
AC/ADI1 
AC/AD2 


IAR in Data Flow IAR 


WKR-1 i 


WKR-2 
WKR-3 
WKR-4 
WKR-5 
WKR-6 
WKR-7 


Utility 


High RESOL Timer Ctrl 


Set PCI L2 
Set PCI L3 
Set PCI L4 


Set Program Int. Mask 
Reset Program Int. Mask 
SP/AE Control 


Data Flow 
Data Flow 
Data Flow 
Data Flow 
Data Flow 
Data Flow 
Data Flow 


WKR-1 
WKR-2 
WKR-3 
WKR-4 
WKR-5 
WKR-6 
WKR-? 


Control 
Control 
Control 
Control 
Control 
Control 
Control 
Control 
Control 
Control 
Control 
Control 


Write LS Address 00-7F | LS 
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LSSD Operation (Part 1 of 2) 


In level scan sensitive design (LSSD) Notes: 
operations, the MOSS can verify or change SRLO SRL5 
the status of any discrete CCU latch. re 0 
Such operations can be performed after any 1. The A-clock is the LSSD clock. In Out _ 
CCU cycle, by stopping the CCU clock. 2 Thecewetecke: + ¢ : Combinational Combinational 

: e B-clock is free-running. 
LSSD operations are powerful diagnostic 3 Pate trs pomencrt 
tools used especially during IML, or when 3. The C-clock is the normal operation SR SRLG 
running CCU diagnostics. clock. Out 

n 

All the circuits composing the CCU can be 4. The A and C clocks are mutually % 
represented with two types of element: exclusive. 


1. The shift register latch (SRL), and 


2. The combinational logic CAND, OR, and 
XOR circuits). 


SHIFT REGISTER LATCH C B C B 


Two latches compose an SRL: ‘latch in' and 
"latch out'. 


SRL 


Data In 
Data Out 


' Clock B 
Clock C | 


SRL Operation 


e "SRL in’ is set with ‘data in’ at 
clock pulse C. '‘'SRL out’ jis not 
affected. 


e At clock pulse B, an internal shift 
occurs, transferring the "SRL in’ 
value to "SRL out’, and then to the 
"data out’ line. 


Clock Pulse Timing (Not Displayable) 


Data Flow Simplified Representation 


The following is a simplified representa- 
tion of the data flow. Normally, the 
complete CCU can be represented with 12 
strings each having an average of 100 SRL 
statuses. 


The "SRLs out!’ lines present their status 
to the following combinatory logic at 
clock pulse B. The resulting combinatory 
logic values set the 'SRLs In’ at next 
clock pulse C. 


LSSD Testing Circuit 


For testing purposes, the above '"SRLs Out’ 
are connected to 'SRLs In’ in a sequential 
string as follows. The ‘In’ and 'Out' 
lines go to their combinational logics. 
"Scan In’ is the string input; "Scan Out’ 
is the string output. 


0 


Gr7- men @ ee @ @ @ @ @ Read SRLS @ @ @ wee @ @ @ 


With LSSD operations the MOSS can: 


1. Read the CCU SRLs for diagnostic 
purposes ('scan out’ to MOSS scan 
reg). | | 


2. Set/reset the CCU SRLs to a preset 
value for initial CCU reset (scan reg 
to 'scan in’). 


In Out In Out 


SRL6 SRL7 


Scan Out : 
f t f | t 
A B A B 8 
| Q 
al 


Scan Register 


23 465 6 7 8 


- = Set/Reset SRLs @wm ww @ @ @ @ @ & @ @ @ ow ee | 


Step Register 


LSSD Operation (Part 2 of 2) 


SRL READ OPERATION 


To read the status of the eight SRLs, the 
MOSS: 


1. Stops clock pulse C to freeze the CCU 
data flow 


2. Advances clock pulse A C(LSSD clock) 
eight times to shift out the contents 
of the SRLs onto the "scan out’ lines 


3. Shifts into the scan register the 
SRLs value that appears on the ‘scan 
out’ line 


4 Reads the scan register contents 


The MOSS first places the number of shifts 
to perform (number of SRLs to read) in the 
step register (X'20' through X'27"'). 


SRL SET/RESET OPERATION 


fo set SRLs to a predetermined value, the 
MOSS uses the same registers, and then: 


1. Stops clock pulse C 


2. Loads the scan register with the SRL 
value to be set 


3. Advances clock pulse A eight times to 
shift out the contents of the scan 
register to the SRLs on the scan in 
line. 


CCU STRINGS 


The complete CCU is divided into 12 
strings. The MOSS places the selected 
string address in the string select regis- 
ter. 


MIOC 
BTAC and CCLK 
1 


1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 


— 2 pe 


¥ The DFL1-1, DFL1-2, and DFLI-3 cards 
have the same part number. 


LSSD REGISTER DESCRIPTION 


String Select Register (X'12') 


C-clock stop 
Cnot used) 
MIOC diagnostic 


Cnot used) 

String address 
String address 
String address 
String address 


Bit 0: C-Clock Stop 


The MOSS sets on this bit to stop the 
C-clock and perform LSSD operations. 


Bit 2: MIOC Diagnostic 
Bits 4 through 7: String Address 
The MOSS places the CCU LSSD string to 


scan in or scan out in these bits. 


MOSS Scan Register (X'13") 


7 | sen dete 
This register holds the actual data bits 


to be scanned in, or that have been 
scanned out. 


Clock Step Control Register (X'17") 


0 


Clock step mode 
1 Step 1 CCU cycle 
2-7 (not used) 


This register controls CCU clock stepping. 


When the CCU operates in clock step, the 
interval timer interrupt requests (level 
3) are masked. 


Bit 0: Clock Step Mode 


When on, this bit stops the clock pulse C 
to the whole CCU data flow, except for 
those latches and registers involved in 
LSSD operation (direct MOSS/MIOC, LSSD 
registers, and the clock step control 
register). 


Bit 1: Step 1 CCU Cycle 


When on, this bit causes the CCU to 
execute a clock C pulse cycle Cif the CCU 
is tn the clock step mode). The stepped 


oe C cycle automatically resets this 
Tt; 
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Step Register (X'20' to X'27') 
0-6 Shift. contra! bit 


Bits 0 through 6: Shift Control 


These bits control MOSS scan register 
shifting during LSSD operation. The 
register address also selects the number 
of shifts to be performed: 


Register 
Address 


X'20' l-bit right shift 
X'21' 2-bit right shift 
X'22!' 3-bit right shift 
X'23! 4-bit right shift 
X'24! 5-bit right shift 
X'25' 6-bit right shift 
X'26' 7-bit right shift 
X'27" 8-bit right shift 


Bit 7: MOSS Shift Mode 


When on, the clock A pulse is activated to 
indicate that an LSSD operation is in 
progress. In this case, clock C (for 
normal operations) does not run. LSSD 
operations can also be performed in the 
clock step mode. 
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MOSS/Diskette Drive Interaction (Part 1 of 2) 


The diskette drive itself is described in 
Chapter 7. 


DISKETTE COMMANDS 


The MOSS processor controls the diskette 
drive adapter and its attached drive via 
programmed I/0 commands on the MOSS 
external PIO bus. These commands allow 
the MOSS to: 


e Start or stop the diskette drive motor 


e Set or sense the file adapter regis~- 
ters 


e Seek head carriage 


° Engage the heads Cposition the heads | 
close to the diskette surface) 


e Read data from the diskette 
© Write data to the diskette 


® Read back the data for checking 
purposes 


The diskette adapter rejects commands that 
are invalid, or that have a bad parity. A 
command that temporarily cannot be 
serviced by the diskette drive is consid- 
ered invalid. The command is not retried. 
Tt causes an machine check/program check 
end status indication. 


READ/WRITE OPERATIONS 


Read or write operations are initiated via 
PIO commands. Data is exchanged directly 
with the MOSS storage through the direct 
memory access (DMA) function of the DAC 
Can operation similar to cycle stealing). 


A read or write operation can only begin 
35-ms Chead settling delay) after a previ- 
ous seek operation 1s completed. 


Read or write operations need specific 
parameters that are passed to the file 
adapter in PIO mode. These parameters, 
which are entirely microcode-dependent;, 
identify: 


e The diskette side (head select) and 
the track selected 


® The addressed sector on the track 

® The number of sectors to be read or 
written 

® The selected recording mode: 


- Frequency modulation for track 0 


= Modified frequency modulation for 
all other tracks 


® In seek operations, the number of 
tracks and the direction of displace- 


ment 
TIMEOUT CONSIDERATIONS 


Diskette heads must be engaged at least 80 
ms before a read or write operation can 
start. To minimize diskette wear, the 
head engage operation is initiated at 
random on a track. 


The heads are disengaged when not in use. 
They may remain engaged during seek opera- 
tions. | | 


The drive circuits automatically disengage 
the heads if no operation 1s performed for 
six diskette revolutions. This prevents 
machine checks. 


The diskette drive motor is powered on and 
off at MOSS request. MOSS sends a motor 
power-off command if the diskette drive 
stays inactive for 7 minutes. After a 
power-off command, the drive motor 
requires a maximum of 10 seconds to reach 
its working speed. | : 
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DISKETTE ADAPTER STATUS REGISTER 


This allows the MOSS to read the status of 
the diskette adapter. 


Exception 

Busy 

Index mark interrupt 

Head engaged 

5-ms timer interrupt 

Machine check 

Interrupt enabled | 
Operation complete interrupt | 


NOUR AN FO 


Bit 0: Exception 


This bit specifies any diskette error 
condition. It is defined in the sense 
byte (see next page). 


Bit 1: Busy 


The adapter is performing a seek operation 
or a data transfer. It remains active 
from the start of an operation request to 
oe of the operation complete inter- 
rupt. | 


Bit 2: Index Mark Interrupt 


This condition occurs only if enabled. 

The interrupt becomes active when an index 
mark is detected during a diskette revo- 
lution. This allows the MOSS to test the 
diskette and ensure that it is revolving 
at the proper speed. This operation 
cannot be done while another diskette 
operation is being performed. 


Bit 3: Head Engaged 


Indicates that the heads have been 
engaged. | 


Bit 4: 5-ms Timer Interrupt 


The DAC cards contain a timer that may be 
used by the software to count 5-ms peri- 
ods. When the timer is enabled, the coun- 
ter raises interrupts every 5-ms until it 
is disabled. This feature may be used to 
time the 80-ms head engage time prior to a 
write or read, and the 35-ms head settling 
time after a seek operation. The timer 
function is inoperative while the adapter 
is busy. | 
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Bit 5: Machine Check 


This results from an invalid command, a 
parity error on the command or data to the 
adapter during a PIO instruction, or from 
a command temporarily rejected. This 
condition must be cleared before an opera- 
tion can start on the diskette. 


Bit 6: Interrupt Enabled 
This bit, when on, allows the timer or 


operation-complete interrupts to appear on 
the interrupt bus. 


Bit 7: Operation-Complete Interrupt 


This bit indicates the completion of an 
operation. 
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DISKETTE SENSE BYTE 


Pai [Fuetion 


Modulation mode 

Control record or access 0 
Overrun or access 1 

Write current 

I/O bus parity error 

Data field or diskette sense 

No record found | 

Read CRC or write control error 


0 
1 
2 
3 
4 
5 
6 
7 


Bit 0: Modulation Mode 


This bit specifies the type of recording 
on the diskette: 


® Bit 0 = 0: frequency modulation mode 
(FM) 


e Bit 0 = 1: modified frequency modula- 
tion mode (MFM) 


Bit 1: Control Record or Access 0 


The control record indicator is set during 
a read data or read back check request if 
the specified sector is flagged as a 
control record in the diskette format. 
Multisector operations are terminated at 
the detected sector. 


Access 0 indicates the state of the 
control latch that sequences one line of 
the file stepping motor during a 'seek' 
function request. 


Bit 2: Overrun or Access 1 


The overrun condition occurs if the direct 
storage access fails to service the file 
during data transfer. 


Access 1 is the state of the second 
control line to the file stepping motor. 


Bit 3: Write Current 


The write current bit indicates either a 
normal or an exception condition, depend- 
Ing on the time during which it is 
sampled. The acceptable ‘window’ is from 
the time that the write data request is 
accepted until the interrupt indicating 
the completion of the request. An error 
eccurs when the bit is set outside of this 
window; the MOSS terminates the diskette 
operation. 


Bit 4: I/0 Bus Parity Error 


This error occurs when bad parity is 
detected by the adapter for commands or 
data transferred to the adapter via PIO 
instructions. The error is also indicated 
for incorrect data transfers during direct 
access storage operations or internal 
register loading. 


Bit 5: Data Field or Diskette Sense 


The data field indicator is set if an 
error occurs for the data record of a 
specific sector. The condition may be 'no 
record found’, CRC or write control error. 


The "diskette sense’ bit may be used to 
determine the type of diskette present in 
the drive. It is 0 for a type 1 diskette 
and 1 for a double-sided diskette (type 2 
or 2D). 


Bit 6: No Record Found 


This error condition occurs if the label 
specified in a read or write type function 
request is not found on the track current- 
ly under the read/write head. 


The error also occurs if the correct 
sector is located, but the data cannot be 
read from the diskette; in this case, bit 
5 (€'data field") is also set. 


Bit 7: CRC or Write Control Error 


These two error conditions are mutually 
exclusive. A CRC error can only occur for 
an tncorrect data field during a ‘read 
data’ or ‘'readback check’ request. 


The ‘write control error’ indicates an 
adapter hardware malfunction when attempt- 
ing to write data to the diskette. 


DISKETTE MAPPING 


The controller and the service diskette 
space is allocated at diskette generation 
time, with header labels on cylinder 0. 


Copies of the controller and the service 
diskettes are included as spare diskettes 
1n the shipping group. Their updating is 
under the responsability of the CE using 
eee swap' utility function (page 


The diskette mapping is as follows: 
Cl track = 6.5 Kbytes) 


Controller Diskette Mapping 


Disk Management 
Volume label, Header labels, 
label directory 


Microcode Modules 


~ Diagnostics subset 


3725 Initialization Control 


SD SER CE TD Cee GERD CE Gm Come CED CEN Geb GED Gam GED GE Ge we EES GED cme WER He eRe Cw awe 


- 3725 Loader dump program (CLDP) 
- Rolled out area of CCU storage 


Utility Data Sets 
Catalogued CP procedures 
BER file 

Configuration data file 
Machine load table 


- For one MOSS or scanner dump 
(CHGDMP ) 
- For four TIC dumps (CCHGTRSS) 
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Service Diskette Mapping 


Disk Management 
Volume label, Header labels, 
label directory 


Microcode Modules 


7 UE GR GC CD We Ge Ee Ge OED GED GED Ge SEP GED eum Gee 


- MOSS subset 
- Diagnostics 


Utility Data Sets 


—_ oP ee ew ee Oe Ee we ee ae em GE GED wi HE en oD 


~ BER file 
~ Configuration data file 
- Machine load table 
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I/O Connections 


MOSS/CONSOLE CONNECTIONS 


The primary and alternate consoles are 
attached to the processor via the CCA and 
EIA cards. The MOSS can control only one 
console at a time. One cable connects the 
EIA card to the control panel, where it is 
routed to the primary or alternate console 
by the console switch. 


For details of the operator console, see 
chapter 6 


For details on the connectors and line 
connections, see page 14-012. 


CCA Card Functions 


® Buffer the transmitted/received bytes 
Cone at a time). 


° Serialize/deserialize the data. 


@ Control the number of bits transmit~- 
ted. | 

e Control the transmit/receive bit 
timing. 


e Control the DCE interface leads. 
° Add/delete the start/stop bit. 

° Check for received byte parity. 
e Detect the ‘ATTN’ condition. 


The CCA transmits and receives in start- 
stop mode, at 2400 bps, using ASCII code 
with a stop bit only. 


CCA Basic Status Register 


This register allows the MOSS to read the 
status of the CCA card and the attached 
3727 console. 


Function 


Input request 

Output request 

DCE interrupt 

Timer interrupt from adapter 
Exception interrupt 

Machine check 

Adapter enabled 

Interrupt pending © 


0 
1 
2 
3 
4 
a 
6 
7 


This card adapts the 3725 voltage levels 


EIA Card Control 


CVTL) to EIA line voltages. 


distribution, 


see page 


6-040. 


For signal 
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MOSS/CONTROL PANEL CONNECTIONS 


The control panel adapter (CPA) card 
attaches the MOSS to the control panel. 
The connections to the processor uses a 
serial data transfer facility on the MPC 
driven by the PIO internal bus. The MOSS 
can disable the external PIO bus to permit 
testing the MOSS processor itself, the CPA 
card, and the control panel without inter- 
ference from the external bus. 


For details of the connectors and line 
connections, see page 14-012. 


MOSS Microcode (Part 1 of 2) 


GENERAL INFORMATION 


The MOSS microcode provides for the func 
tions of the different MOSS applications. 
These applications schedule the various 
tasks and communicate with the adapters 
controlled by the MOSS (the CCU is consid- 
ered as an adapter by the MOSS) and with 
the devices. 


Three types of microcode applications must 
be considered: 


System Applications 


System applications are resident and 
provide information on the system state, 
or record errors occurring in the system 
(machine status area, BER recording/alert, 
CCU re-IML). 


Operator-Selected Applications 


One application at a time is under the 
control of the operator to provide inter- 
active functions. 


Background Application 


This application allows the host system to 
transfer a dump data set (MOSS or CSP) or 
to support REQMS/RECFMS. 


MATLBOX PROTOCOL 


Refer to page 14-140. 


MOSS STATES 


Some MOSS states are passed to the NCP or 
the EP C'INOP', ‘offline’, "online'). 
Other states exist when the NCP or EP is 
not loaded in the CCU C'down', ‘alone’, 
"service mode’). 


@ "MOSS INOP' indicates that the micro- 
code 1S not running in the MOSS or 
that MOSS IML is in progress. In this 
state the "MOSS inoperative’ line is 
on and CCU interrupts are disabled. 
This state is transitory. 


@ "MOSS online’ indicates that the MOSS 
microcode is running and allows commu- 
nications with the NCP/EP via the 
mailbox protocol. In this state, the 
"MOSS inoperative’ line is off and the 
CCU is enabled. 


"MOSS offline’ indicates that the MOSS 
microcode is running in the MOSS, but 
that communication through the mailbox 
protocol must not be established with 
the NCP/EP Cexcept mailboxes exchange 
with CLDP and NCP/EP initialization, 
which are part of the 3725 system 
IPL). In this state, the "MOSS inop- 
erative’ line is off and the CCU is 
enabled. 


"MOSS alone’ indicates that only the 
MOSS microcode 1s loaded and only the 
MOSS 1s operational. The 'MOSS itnop- 
erative’ line is off. 


"Service mode’ indicates that the MOSS 
is loaded with the diagnostic control 
monitor. The "MOSS inoperative’ line 
is off, the CCU can be enabled, and 
diagnostic programs can be operational 
in the CCU. 
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MOSS Microcode (Part 2 of 2) 


MOSS CHANGES OF STATE 


The following is a description of the 
events and actions that cause the MOSS 
state to change. Numbers identify events 
and actions in the figure Cright). 


1. Power On switch. The result depends 
on the Function Select switch posi- 
tion: 6. 


a. "MOSS IML’? with controller disk- 
ette mounted: 


The MOSS INOP state is entered 
for the duration of MOSS IML, 
then the MOSS ALONE state is 
entered (10) and is kept until 
further action. 


b. ‘'Normal't with controller diskette 
mounted: 


The MOSS INOP state is entered 

for the duration of MOSS IML, 

then the MOSS ALONE state is 7. 
entered (10), followed by MOSS 

OFFLINE (€4), then MOSS ONLINE 

(52. 


This is the full 3725/3726 IPL. 


c. ‘'Maintenance’ or "MOSS IML’? with 
service diskette mounted. 


The MOSS INOP state is entered 
for the duration of MOSS IML, 
then the SERVICE MODE state is 
entered (11). 


, 8. 
2. Function Start switch. Depending on 

the position of the Function select 

switch, the same sequence occurs as 

in (1) above. 
3. Power Off switch. The entire 
, controller leaves its current state, 

whatever this state is. 5 


as I Sontrel ar iartisliest onc hes 
| been requested (1 or 2). 


b. A controller initialization has 
been requested from the keyboard 
service menu. 


a. A controller initialization has 
7 been requested (1 or 2). 


A controller initialization has 
been requested from the keyboard 
service menu. 


the MOSS Operator entered a MOSS 


ONLINE command from the keyboard 
to terminate the MOSS mainte- 
nance, which was performed in 
OFFLINE state. 


The MOSS operator entered a MOSS 
OFFLINE command from the keyboard 
for MOSS maintenance purposes. 


A hardware error occured on the 
MIOC during the processing of a 
mailbox Cin/out). 


A timeout occurred during the 
processing of a mailbox tn. 


MOSS re-IMLed from the control 
panel CFunction Start switch) 


During a CCU IML or a controller 
Initialization, the process 
aborted and cannot be successful- 
ly completed. 


A channel IPL request or a 
control program IPL request was 
presented to the MOSS. 


A CCU hardcheck Was presented to 
the MOSS. 


A channel IPL request or a 
control program IPL request was 
presented to the MOSS. 


A CCU hardcheck was presented to 
the MOSS. 


A MOSS abend occured: Any prob- 


lem in the MOSS microcode or 


mailbox in 1s rejected as invalid 
(command, parameters, MOSS INOP). 


Function Start switch was pressed 
while the MOSS was in OFFLINE, 
ONLINE, or ALONE state. 
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10. 


a. If the reason for entering the 
MOSS INOP state was abend, after 
a MOSS re-IML the final state is 
the one that was interrupted by 
the abend (that is, MOSS OFFLINE, 
ONLINE, or ALONE). 


b. If the reason for entering the 
MOSS INOP state was the Function 
Start switch, after a MOSS re-IML 
the final state depends on the 
position of the Function Select 
switch. If set to MOSS IML, the 
final state is the same as the 
one which was interrupted, except 
for MOSS ONLINE which is forced 
to MOSS OFFLINE. 


11. A MOSS re-IML or LOAD DIAG is 
performed with the service diskette. 


Les 


a. A MOSS abend occured because of 
any problem in the MOSS microcode 
or in the diagnostic control 
monitor. 


b. Function Start switch was pressed 
while MOSS was in SERVICE mode. 


c. An unexpected error found by the 
diagnostic control facilities 
requires a manual IML. 


The following figure summarizes these 
states and their relationship. 


9/2 
SERED Reker te ne ner ra meme Rate ee, >| MOSS | 
START | | TO: °  j  —  ° fprestscre tie mete >}OFFLINE} 
2 | | 4 | 7 | 4 | 
y v | | 
POWER| | ,------- 100 2 _preo--- 
ON 1 | MOSS) | ------------ >{ MOSS 4/75 | 6 
apes aap ne >| INOP |<------------] ALONE | 
boseeeees 9/2 bose 
3 | A[A | A 
<2-s2 lids 
POWER i]. | V 
OFF | | ~---8----- ;------- 
| Ua a ah eee eee tie rekon 19--->| MOSS 
| t----------~------------------- 9/2---| ONLINE 
J pe ee | eee: J 
L-~~{j{--->]| SERVICE 
----1272--| MODE 


Note: Numbers refer to events and actions (see following descrip- 
tions). 
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Interrupt Levels 


The MOSS interrupt levels are organized to 
give the highest priority to error detec- 
tion and processing, followed by the I/0 
processing levels, and finally the super- 
visory level and the task level. 


LEVEL 0 


This highest priority level is used 
initially for MOSS IML. Once the 3725 jis 
operational, it is used for detecting 
errors, such as machine check/program 
check and abend requests. 


The MOSS debugging functions (dump) also 
run on this level. 


LEVEL 1 


e This level is used to process errors, 
such as I/O errors, and MOSS processor 
errors not reported via the MCPC. 
register. Error recoveries are initi- 
ated by this level to recover from I/0 
adapter errors. 

® The CCU high-level interrupt is 
detected on this level for the follow- 
ing errors: 
~ CCU hardcheck 
7 Control program request IPL 
ae Channel request IPL 
= Program output X'70" sense 
= I0C error 
- MOSS operatton check 
= Addressing exception check (MOSS) 
= CCU clock check 
~ Adapter clock check 


° 100-ms timer interrupt is detected on 
this level. 


LEVEL 2 


This level is not used. 


LEVEL 3 


This level supports the communication 
common adapter (CCA) to which is attached 
the keyboard/display console(s). 


LEVEL 4 


This level handles CCU low-level inter- 
rupts: 


Program display 1 and 2 
CCU address compare interrupt 


CCU address compare CCU Stop 


Two single-address compares on address 


Two single-address compares on address 


CCU branch trace interrupt 
CCU branch trace CCU stop 
CCU program request 

CCU program response 


Scanner interrupt 


LEVEL 5 


This level supports the diskette common 


adapter code for physical command process-~- 


ing and I/0 interrupt handling. 


LEVEL 6 


This supervisory level contains the 
following types of functions: 


Logical I/0 support to initiate and 
service I/0 requests for: 


- Console keyboard/di splay 
- Diskette drive 


- Communication with CCU control 
program 


Routing and task dispatching functions 


System functions such as system 
messages and error queuing 


LEVEL 7 
This level executes tasks in the following 
priority order: 


1. Machine status and system message 
display 


2. Box error analysis and recording 

3. CCU control program/host background 
communication tasks (dump transfer, 
REQMS/RECFMS support) 

4. Operator transaction processing 


5. Ccu tnitialization 
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Register Map 


The MOSS processor (MPC) address space is 
limited to 64K bytes because of its 16-bit 
address bus. To address the 64K bytes of 
storage on the MMC, the processor uses a 
translate table array (TTA) on the MCC. 
The TTA is 128 bytes long. 


An address provided by the MOSS processor 
is considered as a virtual address. It is 
modified via the translation table array 
to select the real storage address. 


Each MOSS interrupt level is allocated 16 
bytes in the TTA, each byte allowing the 
selection of a 4K-byte storage block. 


Each interrupt level can thus extend its 
eae oe to the 64K bytes present in the 


ILVL Reg (Loaded with Value of Active Level) 


| TTA (128 Bytes} 


16 Bytes 


ISPIX XX XXXX 


- |= - -1T MN = Ole - -=- = =~ ewe we = we Be we ee e = 


@] 
MPC ; DEC 
Storage 3 
Address 44 
(16 Bits) 
Read 
Address 


13 wits 


MOSS REGISTER SPACE ALLOCATION C1K BYTES) 


on fF Ww He WOW NO FH CO 


Level 0 Primary page 


Level 0 Secondary page 


Level 1 Primary page 


Level 


1 Secondary page 


Level 2 Primary page 


Level 2 Secondary page 


Level 


Level 3 Secondary page 


Level 4 Primary page 


Level 4 Secondary page 


Level 5 Primary page 


Level 5 Secondary page 


Level 6 Primary page 


3 Primary page 


Level 6 Secondary page 


Level 7 Primary page (BER task) 


Level 7 Secondary page (BER 


task) 


Level 7 Primary page (MSD task) 


Level 7 Secondary page (MSD task) 


Level 7 Primary page (BG task) 


Level 7 Secondary page (BG task) 


Level 7 Primary page (CA monitor) 
Level 7 Secondary page (CA monitor) 
Level 7 Primary page (Op. ctl) 


Level 7 Secondary page (Op. 


ctl) 


Level 7 Primary page (IPL task) 


Level 7 Secondary page (IPL task) 


Level 5 P 


rimary page (for dump) 


Level 5 Secondary page (for dump) 


Level 6 Primary page (for dump) 


Level 6 Secondary page (for dump) 


Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 
Page 


Page 
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TTA Save Area 
C16 x 8 = 128 bytes) 


Diagnostics Pages 


Diagnostics Use 
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Storage Mapping (Part 1 of 2) 


(This mapping applies to the 128K MOSS storage only.) 


CHGMOSS Translate Table Array 
| 4K Block Number 


: 
a 


en EE a ee ee ee ee oe + 


| All blocks not accessible contain a storage address out of 


1 
2 
3 
4 
5 
6 
7 


7 


| 4 5 6 7 8 


fo ] 


aoaoooococnya“a 


| B 


bt fe ee ee ep pe | pe 
NO AO AS BRO AO BO PO PO N 


W 


AACA GAA OOH OG 
ee ee 
mmMmmMmMmMmmMmMmM 


Sooo 0o°orwy 
TT TT TT TT 
Jd fae bad fad fae fad Put (ne 


Or after supervisor modification 


C 2 


3 4 15 16 17 18 19 1A 1B 1C 1D LE 14 


| range €e.g block number 20). 


CHGMOSS Storage Map 


Real 
Addr. 


0000 


2000 


A000 


Virtual 


Address | 


0000 


2000 


—_— ese «aa «=e esp ems «ame waae «me ames ese «== «a» as wm josie mw jem 6 me owe «ewe sem 9 =e «aw» «ame nme [a= 


7000 


Contents 


Diagnostic/IML/Dump/IHO (1) 


Diskette CAC/diskette IHS5 


RAM : Common areas (not IMLed) 


MOSS load module starting address 
SEHK HEI EEN EE EOE 
Common areas CIMLed) 

Resident data pool 

Loop detection 

MOSS re-IML bootstrap 


3727 logical support level 6 
Oper. panel logical support level 6 
Diskette logical support level 6 


Supervisor 


Operator control 


Operator control communication area 


B000 0000 Trap address zero 

CCU functions Cresident part) 
C000 1000 

Machine status display 


D000 5000 


E000 


F000 


10000 0090C 


3727 CAC + 


Oper. panel CAC + interr. handler level 4 
Interrupt handler level 1 
Interrupt handler level 0 CRAM part) 


handler level 3 


interrupt 


Diskette logical/physical IOCS level 5 


Reserved for future use (level 2) 


13000 0000 
Trap address zero + reserved level 6 
14000 F000 CCU functions transient area 


5000 

Alarm processing 

BER logging 

CCU background 

Channel adapter monitoring 
8000 


Operator control transient area 


(24K) 


1E000 E000 

CCU background transient area 
1F000 F000 

(Used only by DCM) 
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Storage Mapping (Part 2 of 2) 


DCF TRANSLATE TABLE ARRAY CTTA) 


The current DCF structure allows defiming three TTA modes: DCF Loading map 
(changes from previous mode are flagged with a "%") 


1. MOSS mode: the TTA mode when DCF receives DCM nucleus overlay 1 
| “3 the control from MOSS, and returns to it. 
(note that the console requires this mode) 


2. DCF mode: the TTA mode required by DCM to allow 
-all the DCM overlays parts and IFT | ce nner 
sections loading, in MOSS. : spare for DCM microcode 
“the activation of the DCF code NERA . ==> restriction : no operator control 
previously loaded. access. 


Coverlay areas) 


| 
| 
DCM nucleus overlay 2 | 
+ 


| . DCF tables (Croot) 
4K block number | 


| | o 1 3 5 6 7 8 A BC OD EF 


2 4 9 DCF nucleus Croot) 
| 3727 PS nucleus Croot) 
| f1o]o12i2 3 4 D E F 18 19 1A 1B 1C 1D 1E 14 
| fi} o1 2 3 & D E F 18 19 1A 1B 1C 1D IE 3727 presentation services 
| f2t.. 2 3 441112 . #18 19 1A 1B 1C 1D 1E or DCM customization 
| isto. . 2 3 4 . . F 1819 1A 1B 10 1D 1E 
| i¢/|B . 2 3 ¢ D E F 18 19 1A 1B 1€ 1D 1E Diskette, MIOC, CP presentation services 
| 15 | 10 1 2 3 4 15 16 17 18 19 1A 1B 1C 1D 1E (overlay arose) 
| 1613 7 2 3 4 5 6 A 18 19 1A 1B 1C 1D 1E 
| 17: BoC 2 3 4 15*16%17% 18 19 1A 1B 1C 1D 1E command 


processor 


| MOSS — MOSS. 

3. ifT mode: the TTA mode required by IFTs when , Coverlay area) 
they have the control (access to panel MIO —_— | ——————— | ———____——— 
common adapter microcode and interrupt transient buff SST tables 
handler microcode level 43 i.e, MOSS code). for CCU IFT (transient) 


running 
in MOSS. Transient 
| rere processes 
transient buff] CCCU init, 
in MOSS for SST tables) 
IFT running or 
in CCU. trans.buffer 
in MOSS for 
IFT running 
in TSS. 


ee et ee a ee an ee er en ef 


PIN PP PNM N PP 
AAA GAH CA OO 
fend fat fat fat ft nt fet fue 
Wwowowowvvnowvvo 
ee 
mmmmmmm oe | 


| | 0 
| 1 
| | 2 
| 3 | 
| 4 
| 5 
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Communication Between MOSS and NCP/EP (Part 1 of 2) 


The control panel functions of the 370X 
communication controllers are performed on 
the 3725 using the 3727 operator console 
and applications tn MOSS. 


Two of these MOSS applications, elementary 
data exchange (CEDE) and CCU control 
program procedures, provide the communi- 
cations to the NCP and EP control panel 
routines. 


The elementary data exchange provides a 
high level operator communications that 
replaces the manual control panel oper- 
ations of earlier machines: 


e Setting the control panel storage 
address/register data switches. 


e Setting the control panel 
display/function select switch. 


e Pressing the CCU level 3 panel inter- 
rupt button as used in the 370X commu- 
nications controllers. 


The CCU control program procedures provide 
a high level operator communications to 
create, catalog, display, and run proce- 
dures. These procedures consist of EDE 
statements and control statements to 
eae. the sequencing of the EDE state- 
ments. 


The MIOC support provides basic functions 
to communicate with the CCU and the MIOC 
card. These functions can be classified: 
as follows: 

® Read/write MIOC registers 

® Read/write CCU LSRs 

e Read/write CCU RAM 

@ Execute read/write IOH on IOC bus 

® Execute CCU ROS operations. 


This physical support is used by several 
logical functions: 


® CCU machine status display, to show 
the state of the CCU. 


@ CCU functions, to provide CCU panel 
functions to the operator. 


@ TSS functions Call communications to 
or from the scanners must go on the 
IOC bus, through the CCU). 


@ CCU control program/host request (the 
logical protocol of mailbox exchange 
1s based on the physical MIOC 
support). 


SSAA IMTS APT IT EOI RAE STEEP T I PLES EMIS IEE IED TAIL ELE EED LIEGE, CLE TEDL STE OEE EEA ESRI LE TID: CLA E ED TLL SILL TS CLELETS LES ALLELE LILLY ELE LITO LID 


e Diagnostic control facilities to 
communicate with the command processor 
loaded in the CCU or scanner. 


e CCU diagnostics during CCU testing. 
CCU CONTROL PROGRAM/MOSS COMMUNICATIONS 


Mailbox Description 


The NCP/EP and the MOSS communicate 
through CCU storage areas called mail- 
boxes. These mailboxes are located in the 
2K storage area reserved for MOSS use. 


CCU Storage | 


(192 spare bytes) X"yxFFFF’ 
X"'yxFF40" 
X"yxFFIF!* 
NCP in mailbox CMOSS to CCU) 
(32 bytes) X*yxFF20! 
NCP out mailbox (CCU to M0SS)] X"yxFFLF* 
(32 bytes) 
X*"yxF FOO! 
MOSS to scanner communication] X'yxFEFF’ 
area (1536 bytes) 
X"yxF900* 
Scanner mailboxes (16 x 16) X"yxF8FF* 
(256 bytes) 
| XtyxF800° 
Top of non-reserved storage | X"yxF7FF* 


Where: yx = 07 for 512 systems 
0B for 768 systems 
OF for 1024 systems 
17 for 1536 systems 
1F for 20468 systems 
2/7 for 2560 systems 
2F for 3072 systems 


For a detailed description of the mailbox 


contents, see 3725 Principles of Opera- 
tion, GA33-0013. 


CCU TO MOSS COMMUNICATION COUT MAILBOX) 


The out mailbox is used to pass requests 
from the NCP/EP to the MOSS and for the 
MOSS to post the status response. 


Exchange Proced're 


CCU Control! Program 


| MOSS Microcode 


CCU Storage a 
(1) Fill in Mailbox 


Out Mailbox 


(2) Interrupt MOSS 


on Level 4 
(Output X’76’ with 
bits 0, 3 on) 


G) Read Mailbox 
(4) Answer in 


Mailbox 


Out Mailbox 


() Interrupt CCU 


on Level 4 
(bit 4 on in 
MOSS-to-CCU 
Status Reg.) 


Read Response 
in Mailbox 


MOSS TO CCU COMMUNICATION CIN MAILBOX) 


The in mailbox is used to pass MOSS 
requests to the NCP/EP and for the NCP/EP 
for to post status response. 


Exchange Procedure 


CCU Control Program 


i} MOSS Microcode 
CCU Storage al 


G) Fill in Mailbox 


Interrupt CCU 
on Level 4 
(bit 3 on in 
MOSS-to-CCU 
Status Reg.) 


In Mailbox 


(3) Read Mailbox 


Answer in 
Mailbox 


(G) Interrupt MOSS 


on Level 4 
(Output X’76’ with 
bits 0, 3 on) 


(6) Read Response 


in Mailbox 
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Communication Between MOSS and 


EXCHANGE TIMEOUTS 


The requestor fills in its mailbox and 
then posts an interrupt to the receiver. 
The receiver grants the tnterrupt, decodes 
the mailbox contents, posts a status in 
the mailbox, and interrupts the requestor. 
Throughout this time, the mailbox 1s busy 
to the requestor. A timer is used to 
provide a protection against requests that 
are not answered. 


On the NCP side, if a timeout occurs (3 
seconds), the MOSS is considered down and 
an alert is sent to the host. 


On the MOSS side, if a timeout occurs (3 
seconds), a return code is passed to the 
requesting application to signal this 
situation. In this case NCP/EP is prob- 
ably down and operator intervention may be 
required. 


NCP/EP (Part 2 of 2) 


SENSE CODES 


The following sense codes are used to 
return negative responses to the host: 


0809 - Mode Inconsistency 


The SNA request cannot be processed 
because the file that contains the 
requested data is empty. The MOSS returns 
this sense code on a DISPSTOR or a REQMS 
request when the dump file or the CIL is 
empty. 


0812 - Insufficient Resource 


This sense code is used in the following 
cases: 


e Unable to queue SNA Request: MOSS has 
acknowledged negatively a PIU Transfer 
(063, and NCP has sent a negative 


response to the host. 


° The MOSS resources temporarily not 
AILBOX COMMANDS available. MOSS cannot process the 

M SNA request because of a lack of 

resource access such as diskette or 
The following table shows the commands storage. 
exchanged between the MOSS and the CCU, 
and in which function they are involved. 081C - Request not Executable 

code is used by NCP to respond to the 


to ‘NCP Out Commands | Function |Mai Lbox NCP In Commands Hex host that has sent a request to the 


‘Roll in suued storage CLDP Scanner IML complete MOSS while it is not operational. 
Lipa DP Roll i let | ® Disk I/O error: this sense code is 
41 |Control program loaded cL . ee ba | used by the MOSS when a not retriable 
diskette I/0 error occurs during the 


processing of a SNA PIU that needs to 
access the MOSS diskette. 


° MOSS down/MOSS offline: this sense 


123 i\Control prog parameter Ctrl prog parameter saved 


124 |Request hardware CDS 


CDS information avaiable 


25 (Ctrl prog init complete 1005 - Parameter Error 
: lTransfer PIU | Normal |Transfer PIU : End of File encountered during the 
1. REQMS request from NCP | REQMS/RECFMS response transfer of Dump File. This sense 
Dump storage request | |. RECFMS unsoll. reply code is used by MOSS to indicate to 
Dump storage response the Host which has sent a request of 
DISPSTOR that the transfer of Dump 


, | File is completed. 
/ 
ibaa EP BER transfer Normal |Wrap test Pee MAILBOX STATUS 
Buffers now available Normal |Connect scanner 
lian: test results | Normal Request buffer This 1s used to report status of request transfer, as follows: 
i\Time/date valid | Normal |Free buffer | MOSS NCP EP 
"4 FFLi | | lcoe. Meme, diiea: cake ACCep ted X Xx |X 
O55 offline ie see come aye Rejected (never alone) x p 4 | x 
. poi ok eee eoeoe e+e Keep buffer xX 
bees opti PERSE Sener 1... .1.. .... .... Free buffer | x | 
.l.. 2... LT... .... Buffer not available | | X x | 
ol... 0.2... .1.. .... Function not supported | x | 
Pe ae we eel. «2... Invalid command Xx | X x | 
CN Gad, eoeteae ates cae MOSS down or offline | x | x 
.1.. 8.2... 2... 1... Invalid parameters | X | X x | 
wi... weee «eel Unable to queue SNA request X i 
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Communication between the MOSS and a scan- 
ner uses a dedicated area located in the 
upper part of the CCU storage, called 
"Mailbox"™. 


In all circumstances the scanners are 
subordinate to the MOSS and therefore 
cannot initiate any unexpected action. 


The scanner communication area contains a 
number of control blocks, one for each 
scanner. 


Each control block contains entries for 
the command, the response, the data point- 
er, and the count. 


1. The MOSS initializes the scanner 
block 


2. The MOSS forces (through the MIOC) a 
PIO to the communication scanner 
processor (CSP) that indicate a MOSS 
operation. 


3. Information is given in the PIO CRI, 
R2)} or read from the control block 
via cycle steal by CSP 


4. The CSP stores the requested data in 
the communication area at the appro-~ 
priate address via cycle steal. 


5. The CSP sets the scanner control 
block fields and interrupts the MOSS 
on L&. An additional line in the [0C 
bus cable is used for this purpose. 


SCANNER COMMUNICATION AREA COMMANDS 


Here is the list of the commands the MOSS 
sends to a scanner. 


;}Command| Command description , 
in hex 


Dump Registers * ) 

Address Compare Reset ) no data 
Snap Shot Stop 

Initialization *¥ Jin mailbox 
Scanner Stop 

Scanner Go with these 
Checkpoint Trace On ) 
Checkpoint Trace Off 2} commands 


Jcommands 


Display Immediate 
Alter Immediate that use 
Display Delayed Ymailbox 


Alter Delayed 
Adderss Compare Set 
Snap Shot Start 


Ysee note 
Ysee note 


* Commands initiated by ROS 


Note: Commands "85" or "387" may be pend- 


ing on a scanner together with commands 
Wes" or weg" ; 
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Detection of MOSS Errors 


HARDWARE CHECKING 


Errors detected by the MOSS processor are 
reported via the MCPC register bits, or 
bit 0 of the IOIRR register. 


Errors detected by the adapters are 
een via the specific IOIRR register 
bits. 


The error type is posted in the basic 
status register of each adapter. 


Machine Check/Program Check Register 


Functions 


Inbound data parity error on I/0 
read 

PIO timeout 

Storage data parity error on 
read 

Program check 


Any bit set in the MCPC register causes a 
level 0 interrupt to the processor. 


I/O Interrupt Request Register CIOIRR) 


[ait [ Functions 


1. MOSS IML 
2. Errors 


1. Errors, 
2. CCU high level requests 
3. Timer 


(not used) 
Console and CCA 


1. Operation 
2. Errors 


1. CCU low level requests 
2. Scanners Requests 


Diskette and DAC card 
1. Operations 
2. Errors 
Supervisory 
Back Level 
Bit 0: MOSS Errors 


This bit is set when one of the following 
occurs: 


e Write storage violation (from MMC 
status register) 


e Translate table array parity error 
(from MMC status register) 


° CCU communication parity error (Cfrom 
MCC) 


® MIOC communication parity error (Cfrom 
MCC) | 


e CCU 30-second timeout Cfrom MCC) 


SOFTWARE CHECKING 


Software checking, performed by the MOSS 
microcode, consists of verifying the 
consistency of the data exchanged between 
the different components: applications, 
supervisor, or adapter processors, or 
within each component itself. It also 
consists of integrating the elementary 
errors on each component (counts and 
thresholds) before deciding that the 
corresponding component is out of service. 
These errors are reported on level 0. 
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Section 2. Troubleshooting Guidelines 


DC Voltages and Tolerances at Board Pin 


0.45V p-p 


a5. | «55 | 5.50] o.15v ee 


0.03V p-p 
+5.0 +4.55 +#5.50 0.20V p-p 
(Note 1) 


| = 


eam 
ee 


1 +10.92 | 413.20 0.40V p-p 
—-+12.0 +11.40 413.20 | 0.40V p-p 
(Note 2) 


+21.00 | +27.60 | 0.30V p-p 


Notes: 


1. O2-PS7 only 
2. O1-PS4 only 


+12.0 
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Board and Bus Organization 


MIOC Bus | 


Cables @2 


MMB (01A-A1) 
Common ta Models 1 and 2 


MMC 


MEMs 


CCU to Storage Bus 
Cables (7) through 
CCUB (01A-A2) 

Common to Models 1 and 2 


OR 


CLAB1 (01A-A3) 


CS1 


Cd 
6 

OQ 

c 


(When no Gate 018) | 


3725 Model 1 


LAB Pos 3 (01B-A1) 


1 
CS6 FES 
-2 


(See Note 2) 


° 
> 
0 
ee 


CLAB2 (01B-A2) 


RDV-2 


CS3 


Primary !OC Bus 
Cables(1) 2) G@) 


(See Note 1) 


3725 Model 2 (With CCUB and MMB) —————____> 


cst | FES | tic, 


ROV-1 


“1 


C2LB (01A-A3) | 


| 
o 
Po 


RDV-3 


CS5 


CS6 


Primary 10C Bus 


OQ 3) (See Note 1) 


Cables 


C2LB2 (01B-A2) 


RDV-2 


CS3 


FES 
oJ 


LAB Pos 3 (01B-A1) (See Note 2) 


3726 ———______ > 


LAB Pos 6 (02A-A1) 


2 


(See Note 2) 


CAB (02C-A1) 


RDV-5 


LAB Pos 5 (O2A-A2) LAB Pos 8 (02B-A2) 


Secondary !OC Bus ' 
Cables 
ce) @4) 9 FES FES 
(See Note 1) CS9 LICs CS15 ; LICs 


o ron) 
: ; 
c a 
csio | FES | ics CS16 LICs 
2 -2 
(See Note 2) (See Note 2) | 
LAB Pos 4 (02A-A3) LAB Pos 7 (02B-A3) 


(See Note 2) , (See Note 2) 


ROV-7 
RDV-8 


(When no Gate 028) [=]- _—— 


Legend: Bus Terminator (BUSTERM) 


Note 1: See page 4-070 for cable card connector identification. 


Note 2: LAB Pos 3 to 8 organization Jf LAB type C Installed (TRA) 


LAB Pos. 3 to 8 
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MOSS Troubleshooting Techniques 


Notes: 


1. Conditions outside the MOSS may cause failures which appear as MOSS fail- 
ures. These outside conditions may be isolated using the MOSS isolation 
procedure on page 14-810. 


2. For failures while running routines AAxx (CCU Diagnostics), see page 
14-880 onward. | 


A MOSS initialization proceeds in IML steps. Each step tests certain logic 
areas of the MOSS and indicates successful completion by a hexa display value 
(displays F00 thru FOA). Some of the displays are not visible due to the | 
speed of successful completion. See page 14-011 for a diagram of MOSS and its 
interconnections. Refer to page 6-070 for a description of the functional 
areas of the MOSS tested during each IML step. Note that the functional area 
must be successfully tested before the hexa display will indicate completion 
of that step. For example, the IML/IPL Decode and the CPA Test must success~ 
fully complete before F01i is displayed. The following areas of the MOSS trou- 
bleshooting section are available for problem determination by MOSS IML step 
and error codes: 
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IML Step Possible Display| Procedures used | 
Codes 
| MOSS Clocking | 
, Power On/Machine Reset Checks 
Prior to F00 Blank Display Checks 
Display Code is other than X'FO1' | 
| Cincluding blank) : 
| EE1 thru EEA See CA Troubleshooting section | 12-800 | 
| E60 thru E66 Display code is other than X'FO1' 14-821 
Cincluding blank) 
Blank Display Display Code is other than X'FO1L' | 14-821 | 
Cincluding blank) 
| MOSS clocking 14-810 
E80 thru E&2 No procedure is available. This | 
Blank Display 15 an internal MPC card storage 
test. 
After F03 but} ECl thru ECF PIO bus checking 14-830 
prior to F04 | | 
After F04 but EAX thru EBX Permanent Interrupt after reset | 14-850 | 
prior to FO5 | | 
| E70 thru E75 Diskette drive bus errors | 14-860 
For errors incurred after F005 but prior to F007, use the PIO Bus Checking 
section page 14-830. Error codes may vary. The suspected failing condition 
must be determined from the MIM2 data and the IML Step description on page 


6-070. | 


After F07 but prior to F08, use the section called ‘Console Signals" page 
197831. 


After F008 but prior to FOA, use the same information as for after F05 but 
prior to F007 Cpage 14-830). 


MOSS Isolation and Clocking Checks 


MOSS ISOLATION CLOCKING CHECKS 

The MOSS can operate as a stand-alone subsystem by disconnecting the CCU and The MPC card contains its own 8MHz clock; it generates two clock signals: Cl 
the channel adapters. This must be done with the function select switch in CLK and C2 CLK which can be scoped at pins O1A-A1T2Z06 and OLA-A1T2Y29 respec 
the maintenance mode, using the service diskette. tively. The signals have the following form: 

Notes: 


1. A hexadecimal display of FEF indicates a successful MOSS IML. 


2. A hexadecimal display of E29 indicates that the function select switch 


was not positioned in the maintenance mode. | <——0. 95us >| 200ns/Div 


The CCU may be disconnected by: ee ere / | q Pi Sane 
° Unplugging connector OLA-A2V2 or connectors OLA-A1ZG and O1A-A1ZH 
: : ss Signals are 
© Inserting a jumper between O01A-A1V2J05 and ground. ee ee ~ tf tiem LL. ee acs 
e Resetting the CAs with the following jumpers: 45V 


- OLA-A3A2M12 and ground on CLAB-I1 


~ OLB-AZ2A2M12 and ground on CLAB-2 
~ 02C-A1LX2M12 and ground on CAB. 


Note: Multiple traces (appearing as jitter) 1s normal, and is caused by clock 


The channel adapters may be disconnected by: assymmetry. 
: om di t ch l adapters 3 through The ACLK card provides a pulse every 15 microseconds (see page 5-052). It is 
° een Phe cablenet 01 paS EVE 0. Giecenneey channer Acorrer e used by the MCC to test for a CCU timeout. If no answer is received from the 
' CCU in reply to a ‘read strobe’ or a ‘write strobe" request from the MOSS 
‘ Unplugging the cable at S1A“ALYF to disconnect channel adapters 1 and 2. within 30 to 60 microseconds, the MCC card generates a level 0 interrupt to 


the MOSS processor. Refer to page 14-030 for the MCC status register bit 1 
(CCU Interconnect Timeout). 


The ACLK card also provides a pulse every 100 milliseconds (scopable at pin 
O1A-A1X4J12), which is used by: 


e The MCC card which generates a level 1 interrupt to the MOSS processor. 
The MOSS microcode uses it to define various timers. 


e The CPA card in conjunction with the start switch to generate the start 
condition. 


Note: on an operational machine, the microcode timer can be checked using 
the time and date feature (Request Q). 
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Code Other Than X’F01° (Part 1 of 2) 


MOSS COMPLETELY DOWN 


POWER ON/MACHINE RESET CHECKS 

1. 
This section assumes that the MOSS is completely down, and that the hexa 
display never reaches X'FO1', being either blank or displaying other digits. 
After power on, or after pressing 'Start', the sequence of events should be as 
follows: 
Power on —~] Start (MOSS Reset) 

1 6 seconds Y 4 seconds 10 seconds ————> 
‘ X' blank! X'FOL! 2. 
Reset occurs here —— 


and "MOSS Inoperative’ 
lamp lights 


| 
A 
| 
| 
| 
| 
"Message’ lamp lights here (see note) ———— 

Power On/Reset Signal (see page 6-050): 01A-A1U2B08 


Start Signal: O1A-ALUZBO4 


Note: refer to the section ‘Display Reaches X'FOL' but MESSAGE Lamp does not 
Light! for further details. 


If the display never reaches the X'F01' stage (10 seconds), there are two 
possibilities: 


‘1. Display is blank or has digits other than X'FOL'. 


2. The machine reset signals should not be Sernaneue IWiosek ve: Refer to 


page 6-050 for the routing of this signal. 


Note: 
‘Display is other than X'FOIL' 
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BLANK DISPLAY CHECKS 


for additional possible causes of a blank display, 
CIncluding Blank)'. 


see the section 


Static Display Test 


Remove the crossover from the CPA card and then remove the CPA card from 
the MOSS board COLA-A1U2); the display should indicate 'FFF'. If the 
"FFF' indication is not obtained, remove the display cable (17) from the 
MOSS board at position OLA-ALYQ Csee page 4-070). If the 'FFF' indi- 
cation is still not obtained, the Y@ cable or the control panel board is 
faulty and must be repaired. Check also the power supplies on the MMB 
board, using pages 4-040 onwards. Loose connections between the MMB and 
the control panel may also be suspected. 


Static Address Bus Test 


Note: the MPC, MMC, and DAC address bus pin locations are listed in this 
chapter under the heading 'MOSS PIO Bus and Internal Signal Routing’. 


The address bus at the MPC output is not gated as the PIO bus; 
blank display occurs, the address bus levels should be checked: 


when a 


Bits 0 through 15 may be pulsed, but should never be continuously minus 
Capproximately ground level). 


The address bus is distributed only to the MMC and DAC cards; if a prob- 
lem occurs, these cards may be unplugged Cafter power off) to locate the 
source of the fault. Check also the real address bits 3 through 6 coming 
from the MMC card; they should be the image of address bits 0 through 3. 
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Code Other Than X’FO1’ (Part 2 of 2) 


DISPLAY IS OTHER THAN X'FO1' CINCLUDING BLANK) 


If the display never reaches X'FOI', it is looping ona display error, and the 
display mechanism between cards MPC and CPA can be suspected. The display 
mechanism uses five lines in the W and X crossover connectors between the two 
cards, as follows: 


| MPC —Serial Data Out 


CPA 
Card W13-—— eee SCCardd 
—-Serial Control Clock Out 
01A-— W12-—-—— I 2, A 
AlT2 —Serial Data Clock Out ] 
3 3—_ ee] 


| 
| | -Serial Data In | 
| —Serial Clock In 


| 
| en ae 


Using the three output lines, the display data is sent to the CPA card in 
serial form, and then returned, still in serial form, to the MPC card using 
the two return lines. The transmitted and received patterns are compared, and 
the MPC loops if the two patterns are not equal. 


B 
— 
tou 
Nh 


e 


Signals are present on all 5 lines when: 
1. the display value is being updated 


2. there is a loop on display caused by an unequal compare of transmitted 
and received patterns. 


3. <All five lines are at +5V when inactive, and approximately at ground 
level when active. 


DISPLAY REACHES X'FO1" BUT MESSAGE LAMP DOES NOT LIGHT 


When "Power On/Reset’ is pressed, and the microcode reaches X'F01', the 
message lamp should light; if it does not, the crossover connection between 


the MPC and the CPA cards may be faulty (-Short 6 signal) or the connection to 


the Panel (+Message signal): 


Signal OLA-Al Connector YH* 
-Short 6 eae 1 Ovisecacae= U2X13 
tMessage 9 | wre nnn -----U2D09-------- 


*% Cable 16 - see page 4-083. 
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PIO Bus Checking (Part 1 of 2) 


INTRODUCTION 


This section describes three procedures for checking out the MOSS PIO bus. 
These are static checking, reduced configuration, and loop on error. Prior to 
hex display F003, the ROS code within the MOSS checks out the MOSS processor 
with its attached adapters isolated, that is, the MOSS PIO bus is disabled 
(see page 6-070). After hex display F03 these adapters (MMC, DAC, CCA, and 
MCC cards) are connected to the MOSS processor by activating the MOSS PIO bus 
(see page 14-012). The scope points referred to in this section are listed in 
this chapter under the heading ‘MOSS PIO Bus and Internal Signal Routing’ on 
page 14-835. 


STATIC CHECKING 


If the display is not blinking, the PIO Bus could be failing and causing an 
unrecoverable error. The PIO bus can be checked in a static condition by 
installing the following jumpers: 
e 01A-A1U2B09 to ground to force a permanent reset. 
® O1A-A1T2X11 to OLA-AILP2Y28 to enable the PIO bus. 
The following signals on the bus should be at +5 V: 

Address bits 0 through 15 

Real address bits 3 through 6 

Data 0 through 7 and P 


I/0, TA, TC, and TD tags : 
IOIRR bits 0 through 7 Cinterrupt bits) 


MOSS REDUCED CONFIGURATION 

This approach strips down the MOSS to the minimum configuration that can work 
by physically removing everything else. 

The minimum configuration consists of the following: 


e The MPC card, OL1A-ALT2 (without the pluggable module MMM24$). Refer to 
Chapter 5 for MPC card and MMM24 module removal. 


e The CPA card, O1A-AiU2. 
e The MROS card, OLA~A1LU4, if installed. 


e The hexadecimal display indicators. 
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Note: top crossovers must be installed. 


The following module or cards are not required in the minimum configuration 
and should be removed: 


° The module MMM24 on the MPC card, O1LA-A1T2 
° The ACLK card, O1A-A1X4 

° The DAC card, O1A-A1R2 

e The MMC card, O1A-A1S2 

° The MCC card, OLA-A1V2 

° The CCA card, O1A-A1W2 


To avoid a blank display when the MMC (S52) card is removed, the following 
jumpers must be installed on the MPC (T2) card. 


OLA-A1T2Z04 to 224 
O1A-A1T2Z05 to 225 
O1A-A1T2Z10 to 230 
OLA-A1T2Z11 to Z31 


Pressing "Power On/Reset’ causes the ROS checkout of the MOSS to start. The 


function 'Start’ cannot be used because it requires that the ACLK card be 
installed. 


The display should indicate X'E82'; if this indication is not obtained, even 
the minimum configuration is failing. 


If the X'E82" indication is obtained, the minimum configuration may be assumed 


to be working. It is now possible to start rebuilding the MOSS by adding one 
or more cards at a time. 


PIO Bus Checking (Part 2 of 2) 


The chart below gives the expected hex display with specific cards removed: 


Card(s) removed 


Note 1 
DAC 
CCA 
CCA+DAC 

MCC or MCC+CCA (Note 2) 

MCC+DAC or MCC+DACH+CCA 

MMC 

MMC+DAC 

MMC+CCA 

MMC+CCAt+DAC 

MMC+MCC or MMC+MCCH+CCA CNote 2) 
MMC+MCCHDAC or MMC+MCCH+DACHCCA CNote 2) 
Note 3 


¥ To avoid a blank display when the MMC (S2) card is removed, the following 
jumpers must be installed on the MPC (T2) card. 


OLA-ALT2Z04% to 224 
O1A-A1T2Z205 to 225 
01A-A1T2210 to 230 
OLA-ALT2Z11 to Z31 
Notes: 
1. Hex display ECO occurs when the entire configuration is failing. 


2. MCC card removal gives the same hexadecimal display as MCC+CCA card 
removals. 


3. A blank hex display is unexpected. 


LOOP ON ERROR 


Natural failures on the MMC, MCC, CCA, and DAC cards will produce hex displays 
of ECl thru ECF. The last hex display digit is used by the moss checkout 
routines to indicate the suspected failing card(s). Each card has an assigned 
binary weight as shown in tha chart below. These weights are additive to form 
the last hex display digit. 


If the display indicates X'EC1' through X'ECF’, inserting a jumper between pin 
D1LA-A1U2J10 of the CPA card and ground causes the ROS diagnostic to loop on 
the entire routine. (The display stops flashing and becomes steady). The 
whole routine is run and tests a certain number of functions as shown in the 
table below. Each test is preceded by an instruction which generates a nega~ 
tive sync pulse of 5.5us duration at pin OLA-A1LT2U12. 


Any error on these tests causes a machine check (-MCHK at pin O1LA-A1T2U13), or 
an IOIRR bit 0 at pin OLA-ALT2Y27 or OLA-ALS2Y27. Counting the sync pulses 
and noting the position of the machine check quickly indicates the failing 
function. 


Sync pulse Test 


Enable PIO bus Cadapter write) 
Read address X'FFFF’' (storage address test: page 14-840) 
Read address X'0000' (storage address test: page 14-840) 
Sense MCC (adapter read) 
Sense CCA (adapter read) 

| Sense DAC Cadapter read) 

| Sense Communication Adapter Cadapter read) (Note 4) 


NOAUID GN Fe 


Notes: 

1. For troubleshooting intermittent errors, a permanent error may be forced 
Cto cause looping) by removing an adapter card (for example, the CCA 
card). 

2. When performing a "Start’ or ‘Power On/Reset’ with O1LA-A1LU2J10 jumpered 
to ground, the display will show E61. The jumper must be put on after 
the ECL through ECF display. 

3. Refer to timing charts. 


4. Communication Adapter on DFA card, not used in 3725. 


CONSOLE SIGNALS 


The console signals may be scoped while running the Console Link test. 
Install the wrap block (P/N 2667737) in position 1 as shown on page 6-040. 
The EIA break out box may be helpful. See page 4-083 for other pin locations. 
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PIO Bus Signal Routing (Part 1 of 2) 


In the diagrams which follow, the symbols have the following meaning: 


I = Card input signal pin 
0 = Card output signal pin 
V = Voltage pin 


Addresses 0-15 = MOSS internal storage addresses 
The MOSS PIO Bus has the following signals: 
- Data 0-7 and P 


= I0 Tag 
= Parity Valid 
= TA Tag 
- TC Tag 
= TD Tag 
= Valid Byte Tag 
ae Write 


= Reset 


PIO Bus Signal Routing (Part 2 of 2) 


Board Location O1A-Al Board Location O1A-Al1 


i T U : V am te S T U V W 
, | +DISABLE =  |rrrne--|------- I 2X11 
-~ADDRESS 


es +DISABLE OUT I_2Y08- 

“ADDRESS -DMA PARITY I_2Y25- 
~ADDRESS -I10 TAG I_4D09- 
-ADDRESS INTERRUPT LVL 0 |-------]|------- 
-ADDRESS MTOTRO «°°  Awtemercce 

~ADDRESS INTERRUPT LVL 1 |-------]------- 
-~ADDRESS 7  }°#&21|0 2213-/1I- 2713-10 22131  9¢ | | 0 EFOTR2 00606060 J eee HH HH] ------- 
-~ADDRESS 
-ADDRESS 
~ADDRESS 
~ADDRESS 
-ADDRESS 
-ADDRESS 
~ADDRESS 
-ADDRESS 


RO RO PO 
<~< >< 
NOW 
U1 OO 


I_2B05{/I_5p02| 
a eee! 0~4D11 


~----- 0. 4Di2 
So ee a ae ee ries: a ee unused 


------ 0_4D13 


jo) 
oa) 
oO 
Oo 
. o] 


e 
WG 
7 ] 
fj. 
N 


al 
N 
~< 
NM 
“J 


{ | 
> 
oO 
— 
— 


Ht he 
os) 
oO 
py 
W 


— 
1S) 
ee) 
oS 
N 


WOON AUIRPWN © 


i 
NNN NR 
NNNN 
ORM ke Ww 
ihe 

f 


[ 


© 
RO 
N 
oS 
W 
{ 
_ 
ul 
Oo 
eS 
N 


sities Sora ment eleciases aires) | ane Dasa unused 
EE nes eee unused 


NOMI PP 
<-< NN 
em (AOR 
AANA AD 
fh OT OT OT 
<OWw 
aooeo 
WA DHAW 


<<a eee] ~ ------|0_5D13 


-MEM CYCLE REQ 
“MEM SEL = | === ~~~ | -=----- 
-OSC UNUSED —‘| -------|------- 
-PARITY VALID |I_4B10|------ 
-READ GATE | 


-~REAL AD 
-~REAL AD 
~REAL AD 
-REAL AD 
=REG- SEU,  AS=SeSSee 
~RESET 


W UT GW 


ie eee 0_2B09|I_5D11 


-~STOP REQST 
-~STOPPED 


[ 


-V.BYTE TAG =|0_4D10-|-------|]1I_4D10|------ 
-WRITE 


See page YZ 500 for the conventions used in this table. 
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Timing Charts 


During cycles with storage access, the clock C2CLK is extended to allow time STORAGE ADDRESS TEST 

for the storage to reply. For this reason, cycles without storage access | 

(MSEL inactive) last 950ns, and cycles with storage access (MSEL active) last 

1450ns3 this is shown on the following diagrams. Clock ~C2CLK is also The storage address test checks the address bits with the memory expansion 

extended during refresh cycles. | a. | enabled. The program runs on level 0, and the MOSS PIO bus is enabled. Two 
, | tests are performed using a Read command: 


| | - After sync pulse 2, the virtual address FFFF of the read command is 
READ COMMAND TIMING CHART | | changed by the MMC to O1FFF. This means that address bits 0-15 and real 
| : | | address bit 6 are active. 


= After sync pulse 3, the virtual address 0000 of the read command is 
changed by the MMC to 00000. This means that the address bits 0-15 and 
real address bits 3-6 are inactive. : 


- Refer to page 14-120 for virtual and real address information. 


OO pAb TRIG se O0 
OLA-A1T2U12 a 
O1A-A1T2Y29 —C2 CLK ppg eg a 


O1A-A1T2Y05 a — reer 


a 
: De, 


bbe . 7 H ages 5 


OLA-A1T2M02 2 ————$—__—_— DOLIRLG #273 


O1A-A1T2P09 -I0 TAG 
O1A~-A1T2P 07 -TA TAG | eueeepauesernrnemr are? <0 erences <a 
O1A-A1T2M08 —TC TAG [5t=eeeee tlle STAL AS 


pire arcane parte oo “y sa 


a eeeceeaeiaaell ~TS (%) 
ee ee ee ee ee Ol1A-A1T2Y2 3 
01A-A1T2M09 TD TAG Ar . agen 
O1A—A1T2P10 -V.BYTE TAG mmm re O1LA-A1T2Y23 ~MEM SEL 
~~ BOI 0001 111s O00 1 CUR ee 


CLA-A1LT2Y05 -~WRITE 


(x) trigger scope at the end of this pulse. 
OLA-A1T2Z231 -ADDRESS 3 


WRITE COMMAND TIMING CHART O1A-A1T2Z11 -~REAL AD 6 


 QOLLGOIL CUR 
01A-A1T2U12 rere 
O1A-ALT2Y29 —C2 CLK pga naeellng lee lle aati _—_— -- * Trigger scope at the end of this pulse. 
OLA—ALT2Y23 —-MEM SEL oe te EE a tect ofa Tg a ae 

O1A—Al1T2Z2Y05 —~WRITE 


OLA-ALT2M02 —-DATA 9 
OLA-Al1LT2P09 -I0 TAG 
OlLA~A1LT2P 07 -TA TAG 
CLA-A1LT2N08 -TC TAG 


~—6«OLA-ALT2M99 -TD TAG 
C1A-A1LT2P10 -V.BYTE TAG 


OOO. CUR 


! 


(%) trigger scope at the end of this pulse. | 


Permanent interrupt After Reset 


A permanent interrupt (the IOIRR 1s described on page 14-160) after reset has 
occurred 1f the hexadecimal display shows X'EAx' or X'EBx' (where x is a digit 
1 through F). The 3 hexadecimal digits have the following meaning: 


YER 


error 
"A" = error is in IOIRR bits 0 through 3 
"B' = error is tn IOIRR bits 4 through 7 


V5e% 4-bit combination of bits 0 through 3 or 4 through 7 


Note: X'EAx’ takes precedence over X'EBx’. 
Example. 


If the error indication is X'EBC', the error is in bits 4 and 5. 


IOIR SCOPE POINTS 


‘Display!tInterrupt Level 
| or IOIRR bit 


SSeS SSS SSS SSS aS unused 


ae cep wen ce ce Gene Ge eee Yew Se Se come Ge Gen em eee Cem Om 


ome Ce Core ane Gee em CD SD Gee Ce Cee Gh qe Ge Gey ene GEE Ge GEE eg Se EEE au wo 


C2252 52.5 eee eee eee unused 


1. The 'Display' column assumes a single error only. 


2. If there is a permanent level 1 (EA4), check the signals from the CCLK 
and the ACLK at the entry to the MCC card: 


+ CCU clock card check O1A-AiZGBO8 - OLA-AIV2J05 
+ A clock check OLA-A1X4G07 - OLA-AIV2JI04 


These two lines are not masked, and hold the permanent level 1 interrupt. 
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Diskette Drive Bus Errors (Part 1 of 2) 


See page 14-080 for MOSS/Diskette drive interaction. 


DISK ADAPTER ROS TESTS (X*'E70" THROUGH X'E75") 


If the MOSS stops with an X'E70" through X"E75' indication, one of the disk 
adapter microcode tests is failing, as follows: 


X"E70! | adapter failed 
X'E71! adapter failed 


X"E72° adapter failed 
X"E73° adapter failed 
| X'E74! | adapter failed 
| X'E7S5 adapter failed 


Each phase tests a small number of functions of the disk adapter. Before each 
function test, an instruction is executed that generates a sync pulse on the 
MPC card at pin O1LA-AILT2U12 (Ca negative-going pulse 5.5us long). When the 
MOSS stops at one of the indications X'E70' through X'E75', inserting a jumper 
between pin OLA-ALU2J10 and ground causes the MOSS to execute a loop from the 
beginning of the phase up to the error; the sync pulses can now be scoped. 
Counting the sync pulses and comparing them against the expected sequences 
given below will indicate the error which occurred by its place in the 
sequence. 


DISK ADAPTER ROS TEST PHASE 0 (X'E70") 


Throughout this test, IOIRR Level 0 and MCHK must both be inactive. The test 
checks the disk adapter status register; it generates the following sequence: 


| Syne | Timing chart | 
| Pulse Action Cpage 14-840) 


a. Read the disk adapter sense byte; the line 


Reset disk adapter status register Adapter write 
| 2 Adapter read 
| "Parity Valid’ must be active. 
! | b. Loop if a machine check/program check occurs. 


Set Machine Check bit tn the status register. | Adapter write 


a. Read Machine Check bit in the status register. 

b. Loop if the machine check bit 1s not present 

in the status register. 

Reset the disk adapter status register. 


Adapter read 


Adapter write 
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DISK ADAPTER ROS TEST PHASE 1 (X'E71") 


This test checks the level 5 interrupt; it generates the following sequence: 


Timing chart 1 
(page 14-840) 


Set 'Enable', ‘Op Complete! (to force a level 5 Adapter write 
interrupt), and ‘Head Engage’ in status Reg. 

Read status register and check expected bits Adapter read 
Check that IOIRR Level 5 is active. 

Loop if the expected bits are not correct, or 


if IOIRR Level 5 is inactive. 


Reset the disk adapter status register Adapter write 
Read the status register and check that all Adapter read 
bits are reset 
Check that IOIRR Level 5 is inactive. 

- Loop if the status bits are not reset, or if 
TOIRR Level 5 is active. 


DISK ADAPTER ROS TEST PHASE 2 (X‘E72") 


This test checks the disk direct storage access storage address register and 
the data bus; it generates the following sequence: 


Sync Timing chart 
| Pulse Action (page 14-840) 
a. Write DAC storage address register low. Adapter write 
b. Write DAC storage address register high. Adapter write | 
a. Read DAC storage address register low; expected Adapter read 
value is X'AA'*. 
b. Loop if value is not X'AA'. | 


ag 
| -. Read DAC storage address register high; expected! Adapter read 
value is X‘AA’. 
- Loop if value 1s not X‘AA'. 
4 -. Write DAC storage address register low. Adapter write 
. Write DAC storage address register high. Adapter write 
= | 


Read DAC storage address register low; expected Adapter read | 
value 1s X'55°. : 
Loop 1f value is not X'55". | 


a. Read DAC storage address register high; expected| Adapter read 
value is X'55', 

b. Loop if value is not X'55". 

c. Reset DAC storage address register low. 

d. Reset DAC storage address register high. 


Adapter write 
Adapter write 


Diskette Drive Bus Errors (Part 2 of 2) 


DISK ADAPTER ROS TEST PHASE 3 (¢X"E73"') 


This test checks the 5ms timer; it generates the following sequence: 
Sync Timing chart 
Pulse Action (page 14-840) 
a. Enable 5ms timer in adapter status register. Adapter write 
b. Start a 4ms software timer; when it times out, 
check that there is no IOIRR Level 5. 


oo 
a. Loop if 5ms interrupt is already present CIOIRR 
Level 5 active; see page 14-850. 
. Start a 2ms software timer; when it times out, 
check that IOIRR Level 5 is active. 
Note: this 2ms software timer, in conjunction 
with the 4ms software timer (1b above) gives 
a 6ms timer. 
| 


a. Loop if 5ms interrupt is not present CIOIRR 
Adapter write 


Level 5 still active). 
Reset the adapter status register. 


DISK ADAPTER ROS TEST PHASE 4 (X'E74¢") 


Note: refer to chapter 7 for the layout of the diskette and the scoping 
potnts. 


This test checks that the diskette is ready; it generates the following 
sequence: 


Pulse Action | | Timing chart 
(page 14-840) 


Enable index mark interrupt. Adapter write 
Reset index mark interrupt, if any. Adapter write 
Send a 200 ms timer. 


IOIRR bit 5 must be on before timer times out 
Cone revolution of the diskette = about 166ms). 

. Check the index mark bit in status register Adapter write 
after level 5. 
Reset enable and index mark bit in status Adapter write 
register. 


DISK ADAPTER ROS TEST PHASE 5 (X'E75") 


This test sets the modified frequency modulation bit (MFM) in the sector iden- 
tifier register; it generates the following sequence: 


Pulse Action | Timing chart 
(page 14-840) 


1 a. Set the MFM bit in the sector identifier Adapter write 
register. 

b. Read the sense byte and verify that the MFM 

bit 1s on.). 

Loop if the MFM bit is not on. 


Adapter read 
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MIOC Bus Connections 


CCU 


MIOC 
Card 
01A-A2U2 


--MIOC 
—MIOC 
—MIOC 
—MIOC 
—MIOC 
—MIOC 
—MIOC 


Address 
Address 
Address 
Address 
Address 
Address 
Address 


Bus 
Bus 
Bus 
Bus 
Bus 
Bus 
Bus 


Bit O 
Bit 1 
Bit 2 
Bit 3 
Bit 4 
Bit 5 
Bit Parity 


~—MIOC Data Bus Bit 
—MIOC Data Bus Bit 
—MIOC Data Bus Bit 
~—MIOC Data Bus Bit 
—MIOC Data Bus Bit 
~MIOC Data Bus Bit 
—MIOC Data Bus Bit 
—MIOC Data Bus Bit 
—MIOC Data Bus Bit Parit 


“WI [Or | Pl IM [— [O 


These pins 
cannot be 
scoped, 
either on 
the board 
or at the 
cable. 

The cable 
location is 
01A-A2V2 


—Scan Inter to MOSS IOC-1 


—100 ms Pulse 

—480 Hz Clock 

—15.258 ps Pulse 
—15.258 us Pulse 

+CCU Clock Card Check 


X4-J04 
V2-J05 


i—Write Strobe 

—Write Ack 

—Read Strobe 

—Read Ack 

—CCU Interface Parity Check 


—High Level Interrupt Request from MIOC 
—Low Level Interrupt Request from MIOC 
—-MOSS _ Inoperative 


+Program Wait 


—Power On Reset 
—Remote Power Off 


Cables Cards 
01A-A1ZG V2: MCC 
Notes and X4: EIA 


1. To O1A-A1YQD10 via Cable 17. O1A-A1ZH 


2. See page 6-050. 
3. To OLA-ALYQB12 via Cable 18. 


MIOC Bus Write Operation 


“a 


“DOL TRI 


O1A-A1T2P69 ~IO TAG 
O1A-~A1LT2P07 —TA 
O1A-A1T2M08 ~TC 
O1A~A1T2M09 =TD 


O1A-Al1V2D05 ~MICC ADDRESS BUS BIT O 


C1A-AILV2B09 -MICC DATA BUS BIT 0 
O1A-A1LV2I502 “WRITE STROBE 
O1A-Al1V2B05 -~WRITE ACK 


PIO Data Bus O-7,P 


TA 


TC 


Ne MIOC Address Bus 0-5+P 


~MIOC Data Bus 0-7+P 


Write Strobe 


Level O Interrupt ese Ack 


to MOSS 


G +8 | 


[ 


mo N 


Register 
Decode re 
‘Q’ 


_ 1o Other 


Registers 


Notes: 

1. In the above timing chart, the active level is always negative-going. 

2. If no reply is received from the CCU to ‘Write Strobe!’ within 30 us, the 
timer times out and generates a level 0 interrupt to the MOSS. 

3. The address on the PIO bus at TA time is always X‘'12' for the MCC. 

4. The 6-bit address (plus parity) sent on the MIOC Address Bus at command 
time consists of the middle 6 bits of the command; bit 0 of the command 
is always ON, and bit 7 is always OFF for a write command. 

5. Write Strobe and Write Ack occur after TD during the data transfer 


prepared on the PIO data bus during TD time. 
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MIOC Bus, 


OLA-A1T2P09 
OLA~AlLT2P07 
O1LA—-ALT2Z2M08 
O1A—-ALT2M09 


O1A—~Al1V2D05 
Ol1A~Al1V2P 02 
OlA-Al1V2B12 


Read Operation 


POE TRIG 


-I0 TAG ll a re 


-TA 
-TC 
-TD 


~MIOC ADDRESS BUS BIT 0 
—~READ STROBE 

-~MIOC DATA BUS BIT 2 
—READ ACK 


Ol1A—-AlLV2B04 


PIO Data Bus 0-7,P 


TA 
TC 
TD 


Level O Interrupt 
to MOSS 


To Other 
Register Registers 
| Decode x 


MItOC Address Bus 0-5+P 


MtOcC Data Bus 0-7+P 


_ Read Strobe 


Read Ack — 
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In the above timing chart, the active level is always negative-going. 


If no reply is received from the CCU to ‘Read Strobe' within 30 us, the 
timer times out and generates a level 0 interrupt to the MOSS. 


The address on the PIO bus at TA time is always X'12' for the MCC. 

The 6-bit address (plus parity) sent on the MIOC Address Bus at command 
time consists of the middle 6 bits of the command; bit 0 of the command 
is always ON, and bit 7 is always ON for a read command. 


Read Strobe and Read Ack occur before TD to prepare the data transfer to 


the PIO data bus during TD time. 


MIOC Bus Scoping Routine 


If the MOSS-to-CCU internal bus is suspected, the manual intervention routine 
ABO2 provides scoping facilities for this internal bus. This routine does not 
isolate a FRU, but allows looping using the given command, address, and data 
patterns for scoping. 


There is no preliminary checking phase for errors on selected lines; these 
errors may be detected using the following diagnostic routines: 


WARNINGS 


= The possible effect on the CCU of commands issued at the MOSS/CCU inter- 
connection are not taken into account by routine ABO2. 


- Because routine ABO2 disturbs the MOSS/CCU interconnection, any subsequent 


action (such as: run diagnostics, or analyze BERs) may lead to unpredict- 
able results. Consequently, a MOSS re-IML is needed after any ABO2 run. 


Running the Routine 


Proceed as follows: 


1. Select the CCU manual intervention routine AB02. The message "SELECT 
LINES TO SCOPES is displayed. 


2. Reply with 'Rxx!’ or 'RO4Gyyz2', 
where 


xx is the scope request - 01 through 03, 05, or 06 Csee the ABO2 Request 
column in the following "Signal Characteristics” table). 


yy is the value (X'01' through X'3F') to be set on the address bus. The 
address bits 0-5 are right-justified in the address. 


zz is the value (X'00' through X'FF') to be set on the data bus. 


All other combinations cause the message "INVALID REQUEST® (Rxx) "PRESS 
SEND! or "INVALID REQUEST! (CRO4yyz2z) 'PRESS SEND', to be displayed. 
Pressing SEND causes the "SELECT LINES TO SCOPE' message to be redis~ 
played. 


3. Looping continues until the Attention key is pressed; the "BREAK 
RECEIVED’ message is then displayed. Typing G then returns to display 
the first request, C cancels the routine, and A aborts it. 


Notes: 
1. The invalid address X'00' 


2. The "High Level Interrupt Request’ and ‘Low Level Interrupt Request’ 
lines should not be scoped uSing request 04 as the result is unpredict- 


able due to the values set on the address bus. 


Signal Characteristics 


Signal Name 


-MOSS inoperative 
—Read strobe 
~Read ack 
-Write strobe 
-Write ack 
—-CCU/MOSS parity chk 
from MIOC 
from MIOC 


0 
1 
2 
3 
4 
5 
6 
7 
P 
0 
1 
2 
3 
4 
5 
P 


Notes: 


1. Each signal name corresponds to a routine in the diagnostic 


Location 


Diagnostic 


Routine 


(Note 1) 


AA07708 
AA07708 
AA07708 
AA07708 
AA07/708 
AA07708 
AA07/708 


ABO2 


Request 
CNote 2) 


RO4yyz2 


ROGyyz2 
RO4yyz2 
ROGyy22 
RO4yy22 
RO4yyzz2 
RO4yyz2 
ROGyy2z2 


2. Write operation only is used by request RO4yyz2z2. 
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may be exercised using request R06. 


Signal Character. 
when looping 


Period | 


NMNMNNMPMMAD TPM MPMRPPPM PND | STUTPD PD PPP 


Length 


OO AAS UTAH 
eoaooaoaoeoo 
eaoanaooe 


Wun in Ut On ot O71 PO PO AIP AD AS PS AO fO oO 
RO ARS POA AY AO PO C2ooaco0oean0o0oo0os rom] 
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Overview of the IBM Token-Ring Network (Part 1 of 3) 


PURPOSE OF THE IBM TOKEN-RING NETWORK 


The IBM Token-Ring Network has been architectured to 
replace a large variety of cabling systems that are 
included in many companies’ installations. 


Fulfilling this need is the primary purpose of the IBM 
Token-Ring Network. 

On the premises of a company, you may find networks made up 
of: 


° Telephone wiring, or 

° Twisted-pair communication wiring, or 
° Coaxial cable, or 

e Optical fibers. 


These complex networks are very difficult to maintain, and 
the "book-keeping" chore of maintaining records on the 
attachments is very complex. 


Any or all of these types of communication media may be 
included in a single network. 


The IBM Token-Ring Network can replace a complex system 
with a very organized approach to providing a customer's 
communications needs at a particular company site. 


The IBM Token-Ring Networks are designed specifically to 
provide an integrated approach to communications in a 
particular location. 


A particular location is defined as a location through 
which no public thoroughfares pass. 

This does not mean that Token-Ring Networks cannot be 
interconnected through common carrier facilities. 


In cases of large companies with multiple, widely separated 
sites, individual Token-Ring Networks will almost always be 
interconnected. 


A second characteristic of a Token-Ring Network is that the 
data rate over the network is much higher than is possible 
usSINg common carrier communications. 

A Token-Ring Network can replace dial and leased telephone 
lines and some of the other types of media quoted above, 
and the resulting communications capability is increased. 
The Token-Ring Network will also allow voice communications 
to be carried through the same cabling system that carries 
data communications. 


WHAT IS AN IBM TOKEN-RING NETWORK 


Definition 

An information transport system that provides high speed 
(4 Mbps) connection between users within a single building 
complex through the implementation of a common: 

° Cabling system (called the ring) 


© Communication adapter 


° Access protocol 


Logical 
ring 
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HIGH-SPEED TRANSMISSION — 


ACCESS PROTOCOL 
al T y if yy, ny, 
Wiring 
System 
Legend: 


TRA: Token—ring adapter 


Station: Can be controller, display/keyboard terminal, Node etc... 


CABLING SYSTEM (RING) 


Transmission Media 
Several transmission media may be used together. 
e IBM Cabling System (Twisted-pair of copper wire). 


° Telephone twisted communication wiring. 
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TOKEN-RING ADAPTER 


The adapter provides the following functions: 


° Frame and address recognition. 
© Token generation. 
e Error checking and logging. 


e Buffering (Transmit and Receive). 
° Time-out controls. 
° Connect the product to the Token-Ring Network. 


FOR EXAMPLE: 

The 3725 is connected to the IBM Token-Ring Network thru 
the token-ring interface coupler card (TIC). A cable 
composed of two pairs of copper wires (transmit and receive 
pairs), connects the controller to the Multistation Access 
Unit (MAU) thru a wall outlet. 


The cable running from the controller or a station to the 
MAU, 15 called a LOBE. 


3725 
Controller 


Token—ring 
Adapter Lobe Lobe 


MAU = Multi station access unit 
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ACCESS PROTOCOL 


A token is a short message. It travels around a 
communications ring that allows attaching different systems 
to the communications facilities provided by that ring. | 
When a token is used by an attachment for transmission, it 
is known as a frame. 

Actually, a token is a very short frame (3 bytes) that has 
no addressing, message, or error-checking capabilities 
included. 

Those are added when the token becomes a true frame. 


General Frame Format 


PHYSICAL 
TRANSMISSION 
HEADER 


PHYSICAL 
TRANSMISSION 
TRAILER 


DATA 
LINK INFORMATION 
CONTROL 


After a station has been physically attached to a ring, it 
first synchronizes itself to the data patterns passing 
through it over the ring. ; ; 

To allow a station to synchronize quickly at bit level. 
Differential Manchester encoding is used as the electrical 
means of encoding bits on the ring. 


Token-Ring Access Control Protocol 


Sender Looks for 
Free Token 


Changes Free Token 
to Busy Token and 
Appends Data 


Receiver Copies Data 
Addressed To It 


Sender Generates 
Free Token Upon 
Receipt of Physical 
Transmission Header 
(From Addressee) 


Token-Ring Encoding 
DIFFERENTIAL MANCHESTER PROTOCOL: 


During every bit time on the ring, there is at least one 
electrical level transition. This occurs in the center of 
the bit time. 

Whether the bit being sensed is a one bit or a zero bit is 
determined by whether there is a level transition at the 
leading edge of the bit time. 

If there is a transition, the bit i8 a zero. 

If there is no transition, the bit is a one. 


Because there is at least one transition in every bit time, 
a station that has only recently attached can gain 
synchronization relatively quickly. 

A code violation is defined as the absence of the center 
bit transition and is allowed only in the starting and 
ending delimiter. 


0 1 0 ! 1 I 0 
ee ee 
| 
| | | 
| 
! | l 1 
jy | , 4A! 


' 
ONE CODE 
BIT TIME VIOLATION 


ADVANTAGES OF THE DIFFERENTIAL MANCHESTER CODE: 
e Quick, reliable synchronization. 


e Minimal DC component of token-ring Signal. 


° Code violation checking on all bits between starting 
and ending delimiter. 

® Full transparency. 

e Improved immunity from external interference. 


MAJOR SYSTEM COMPONENTS 


Nodes 

A node may be one of the following machines: 
e Communications controller. 

e Intelligent workstation. 


e Keyboard/display terminal. 


e Printer. 

e Terminal control unit. 
e Processor. 

e Facsimile device. 

e Personal computer. 

e Protocol converter. 


Interface Adapters 


Each node has its own token-ring adapter to access to the 
token-ring network or ring. 


The 3725 may have several token-ring adapters called 
token-ring interface coupler card (TIC). 
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Overview of the IBM Token-Ring Network (Part 3 of 3) 


Multistation Access Unit 8228 


The Multistation Access Unit CMAU) provides insertion 


service to the main ring for its attached lobes. Nodes or 
stations are attached to the lobes. 


The Multistation Access Units may include electronic or 
electro-mechanical switching elements. 


Multi station access unit 


~Z/ WSS 
aaa 


Lobes 
\" | 


Bridges Typical Multi-Floor Wiring 


A bridge is a high speed switching device that allows the 


link between multiple rings and maintaining a physical ring 
separation. : 


RING TO RING VIA BRIDGE 


” To Host 


Multi station 
access unit 


3B] i 
BSS | ap oS 


The Token-Ring Subsystem Data Flow 
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The Token-Ring Subsystem in the 3725 


INTRODUCTION 


The token-ring subsystem (CTRSS) allows connection to an IBM 
Token-Ring Network which uses the token-ring protocol. 


The TRSS in a communication controller, is controlled by 
the NCP/Token-Ring Interconnection (NTRI). 


The hardware is based on a firmware driven card named 
token-ring interface coupler card (TIC) and the token-ring 
multiplexer card CTRM). 


The combination of a TRM and the associated TICs Cup to 
four) 1s called a token-ring adapter (TRA). . 


The combination of all the TRAs in a controller is called 
the TRSS. 


One Token-Ring Network can be accessed by each TIC card. 


LAB TYPE C 


ane o 1s located on a new line attachment board type C 
ABC). 


A LAB type C has one TRM and one scanner and optionally, 
four TICs and one ICC. 


Up to two LABs type C can be installed in the 3725 
Controller and expansion frame. 


@ One LABC in the base frame and one LABC in the 
expansion frame in any LAB position 3 to 8 can be 
installed. | 


® Or two LABCs in the expansion frame and nothing in the 
base frame. 


Only one LABC can be installed in the 3725 Model 2. 


A redrive card (RDV) and a scanner (part of the TSS) are 
also located on a LABC. The figure shows the general block 
diagram of the TRSS attachment in the 3725. 


The TRM interfaces with the input/output control bus (IOC 
bus) and 1s accessed from the CCU with a untque address as 
for the scanner. 


The TIC cards are connected to the TRM by a bidirectional 
bus Which is called the TIC bus. 
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Token-Ring Interface Coupler Card (Part 1 of 3) 


TOKEN-RING INTERFACE COUPLER CARD (TIC) DESCRIPTION TIC Card Data Flow 


The TIC card its a card with the standard 96 I/0 pins for meee eraterSectecseestaratataratatatareratatatetetatetatatetetatetetetetstatetatatatetatatstatetstatetatetstetstetetstatetstetetetetetatateteteretarstatetsterstaretetstatetateratetstetstetetatsteecctsteterstatets 
mounting on a standard board. It has no top-card 

connectors. It has a low profile Berg connector for 

connection to the ring. 

The card consists of four high-level functional areas. 


LOCAL BUS 
® The front end that interfaces to the ring. 


° The protocol handler. 


° The message processor. ionsiGue 
° The TIC bus interface control. Control 
TIC DATA FLOW = |TIC BUS PROTOCOL 


Serial 


INTERFACE] HANDLER 


CONTROL 


The TIC adapter card can perform the following operations 


r Interface | 
on the data stream that passes through it on the ring: | 


MESSAGE 
PROCESSOR 


1. Repeat the received data without copying the data. 


TIC 
2. Repeat and copy the received data. Bus 
3. Change the state of single bits in the received data =1/I (Microprocessor) Bl eyAe 
before retransmitting it. ag Hal fword Ring 1 
Control Reg a 
ee . : Control Interf ote 
4. Originate the transmission of data. Status Reg , — = OUT 
an an ate 
5. Remove messages from the ring that it has previously ame Buffering Contro! 
transmitted. Control ff 
The diagram shows the relationship of the message processo RAM/ROS 
to the other functional areas of the TIC card. | TIC 
The message processor acts as the master control element ©0000 cearceserareceapcceete cae ale cite ia setae tare au cet el elena eee een 
for the protocol handler and the TIC bus interface control eee eee ih hh he ha Cath ae htt tah er tat Sit at hth Sat Tata ithe ait i at ita iit hr tat ie a oe he oc i 
in the TIC adapter card. TiC card data flo 


Interaction with these functional areas is across an 18-bit 
local bus. 


The ROS contains custom microcode which controls movement 
of data through the TIC adapter card. 

It 1s also used to process messages that are passed on the 
ring at the physical layer (Ce.g., polls, logs, error 
recovery procedures, etc.). 


The message processor can set up control conditions or 
interrogate status across the local bus using MMIO-type 
operations. 

Data 15 accessed and stored in the RAM by the protocol 
handler and TIC interface control using direct memory 
access (DMA) protocols. 


The TIC interface control provides a mechanism for | 
transferring data between the TIC adapter storage (RAM) and 
CCU storage via DMA. 

It operates halfword bus mode. 


Chapter 15. Token-Ring Subsystem 15-0 S: 


Token-Ring Interface Coupler Card (Part 2 of 3) 


THE FRONT END 


The front end is the direct interface with the transmission 
line of the ring. 


The front end transmits and recovers Manchester encoded 
data Cincluding certain "violation" sequences) as it passes 
around the ring. 


The front end synchronizes to the received data stream and 
develops a clock which is boundary aligned to the bit 
stream. : 

The bit stream, along with the derived clock, is passed to 
the protocol handler. 

The front end requires monitoring and control by the 
protocol handler. 


THE PROTOCOL HANDLER 


The protocol handler acts as the logical interface between 
the front end and the local bus. 


It prepares received data for processing by the microcode 
operating in the microprocessor of the message processor. 
It also prepares data that has been assembled by the 
microprocessor for transmission through the front end onto 
the ring. | 


It decodes addresses for recognizing received messages and 
strips messages from the ring that have been previously 
transmitted. 


It checks that the ring is active and operational. Part of 
this checking is to identify and present to the 
microprocessor protocol errors for logging. 


These logs are used to isolate the faulty element in the 
IBM Token-Ring Network. 


The protocol handler controls and maintains the low-level 
bit and byte protocols on the ring. 


THE MESSAGE PROCESSOR 


The message processor is the general name for the 
microprocessor (microcode and the hardware). 
It consists of the following items: 


® A microprocessor which is based on the IBM Universal 
Controller C€UC) architecture. 

Two static random access modules (RAM) organized as 2K 
X 16 bits. 

° One static random access module CRAM) for parity. 


e One read only storage (ROS) module. 


The message processor acts as the base of the processing 
power of the TIC adapter. 

The microprocessor executes instructions that are 
permanently stored in the read-only storage (ROS). 

The instructions and parameters stored in the ROS are 
accessed by the message processor via the local bus. 


The local bus is the halfword bus that physically connects 
all of the functional areas Cexcluding the front end 
modules) of the TIC card. 


The microprocessor uses the random-access memory (RAM) as 
workspace when processing instructions. 

The RAM is also used as buffer space for messages to be 
passed from the ring to the TIC bus interface and messages 
to be passed from the TIC bus interface to the ring. 
Access to the buffer space by the protocol handler and the 
TIC bus control is also controlled by the microprocessor. 


Transfers into and out of the RAM are performed using 
direct memory access (DMA) protocols. 
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Iroc BUS INTERFACE CONTROL 


The function performed by the I0C bus interface control can 
be visualized as a double interface DMA controller with a 
128 byte hardware store-and-forward buffer. The 128-byte 
buffer can logically connect either to the IOC Bus 
interface control or to the local bus, but not both at the 
same time. 


When DMA data transfer is occurring at the IOC bus 
interface control, the TIC adapter is the bus master, and 
the data can flow in only one direction (read or write) at 
a time. 


In addition to its DMA function, the IOC bus interface 
control can also transfer data to or from TIC adapter 
storage. 

This function is intended for adapter initialization and 
for obtaining TIC adapter status. 


Token-Ring Interface Coupler Card (Part 3 of 3) 


RECEIVE OPERATION 


On receive, data is taken from the ring into the front end, 
where is is reshaped into distortion-free digital signaling 
elements. 


The front end synchronizes to the received data stream and 
develops a clock which is boundary aligned to the bit 
stream. 


This bit stream, along with the derived clock, is passed to 
the protocol handler. 


The protocol handler converts the encoded data stream into 
coding that is usable by the adapter. 


By counting received clock pulses, the protocol handler 
assembles the bit stream into halfwords units. 

Parity is generated on the received data de-serialized from 
the ring to check data validity through the adapter. 


During the receive sequence, cyclic redundancy check (CRC) 
calculation on the received data is begun. 


The destination address is compared against the stored 
values in the protocol handler to determine if the message 
1s to be copied by the adapter. 

If so, the protocol handler conditions itself to begin the 
copy, and transfer into the message processor is started. 


The destination and source addresses, the physical control 
field, the data portions, and the CRC characters of the 
in-progress received message are now passed to the message 
processor in sequence. | 


When the end of the CRC-protected field is received, the 
previously received CRC characters are compared to the 
calculated CRC. 


If there is a match, the occupied bit is set in the 
ending delimiter and in physical control field 
extension. The receipt of the message is considered 
complete by the protocol handler. 


If there is a mismatch on the CRC check, the message 
processor 18S signalled that the message should not be 
considered valid. 


The message processor assembles the transfers received from 
the protocol handler into multi-byte segments. 


When that assembly is complete, the message processor 
begins a transfer into the CCU memory. These segment 
transfers. continue until the complete message has been 
transferred. 


When the transfer has been completed, the message processor 
completes the receive operation by reporting the status of 
the transfer to the CCU. 


TRANSMIT OPERATION 


Data flow on transmit operations is essentially the reverse 
of the receive operation. 

The message 1s accumulated by the CCU in the CCU memory, 
and the message processor is set up with the memory 
location and length information. 

The message processor then does a memory-to-memory transfer 
of the message, including the destination and source 
addresses, from the CCU memory into the message processor. 


The message processor signals the protocol handler to begin 
the transfer of the message from the message processor 
resident memory into the hardware buffers of the protocol 
handler. 


When the protocol handler senses that a transmission is 
pending, it begins the transfer into its buffers. 

After enough characters have been buffered, the protocol 
handler searches for a free token on the ring. 

When one is found, the token is changed to a busy token. 


The control characters are generated, and transmitted. 


Sequential transmission out of the buffers continues with 
the destination and source addresses. 


When the entire information field has been transferred, the 
protocol handler inserts the CRC characters that have been 
accumulated on the message. 


The protocol handler begins to remove (strip) any data from 
the ring that is being received. 


The incoming data stream is searched for a match of the 
source address with the address of the TIC adapter. 


After a match is found and transmission is complete, the 
TIC adapter encodes and transmits a free token on the ring. 


The transmission of the free token is followed by a 
continuous transmission of idle characters. 


The TIC adapter begins also repeating the received data 
stream, and the transmit operation is considered completed. 
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Token-Ring Multiplexor Card (Part 1 of 2) 


TRM CARD DESCRIPTION SUMMARY OF THE I0C BUS INTERFACE SIGNAL LINES 


The token-ring multiplexor card (TRM) handles the | 
operations between the CCU and the token-ring interface Signal Line Initiated PIO/ Int 
adapters (TICs). Names by TRM 
In one side it interfaces the CCU and the MOSS thru the | 

CCU X X 


redrive card (RDV) and the IOC bus, and in the other side, - I0 
the token-ring cards (TICs) thru the TIC bus interface. 
The TRM functions are the following: 


Input output 


Interrupt IRR TRM 


: request 
° Convert PIO operations into MMIO operations. removed 
e Convert DMA operations into cycle style operations. Halt CCU 
e Can generate three different types of interrupt. TA CCU 


e Check the validity of the transactions between the CCU TD 


or the MOSS and the TIC adapters. 


CCU 
TRM 


: Cycle steal 
To perform these functions, the several registers are request high 


housed in the TRM: 
_ Buffer and the extended buffer 


Cycle steal ccu 


grant high 


Valid half- 
word 


End of chain 
Valid byte 
Modifier 


- TIC control register TRM 


- Interrupt request and Bus request register 


TRM 
TRM 
TRM 
TRM 
TRM, CCU 


_ Diagnostic register 


- Level 1 error status register 


- Level 2 error status registers 
Parity valid 


Data 


= MOSS error status register. 


~DO0-D15 


roc Bus Interface 


Parities 


The IOC bus interface allows communication between the TRSS 
sneer control program (NCP/NTRI) or between the TRSS and 
OSS. 


See Chapter 11, "IOC Bus and Redrive” for more information. 


Note: On the I0C interface, the CSR and the CSG are 
duplicated. They are CSR/CSG low for channel adapter AIO 
control and CSR/CSG high for TSS/TRSS AIO control. The 
contention between CSRH and CSRL is handled by the I0C. 


Interrupt ~INT. MOSS| TRM 


to MOSS 
- RESET 
-CJ,CK,CL 


CCU 
RDV 


Reset 


CJ,CK,CL 
Clocks 


Select out 
secondary 


SOS RDV 


L2 priority RDV,TRM 


line 


Cycle steal RDV,TRM 


priority 
line 


CSG thru tag 


Select out 
primary tag 
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TIC BUS INTERFACE 


The TIC bus is a bidirectional bus which connects the TRM 
card to the TIC cards. 


Three types of operation are used on this interface: DMA, 
MMIO, or IACK operation. 


DMA operation allows the transfer of a burst of data 
between the TRM and the TIC 


During DMA operations, the TIC is the master of the bus and 
the TRM is the slave unit. 


MMIO allows access to the registers of the I0C interface 
control of the TIC. 


IACK cycles are used to access a vector in the TIC when the 
TIC requests an interrupt to the TRM. The vector indicates 
the cause of the interrupt. 


TIC BUS SIGNAL LINES 


e The bus requests (BR) Cone per TIC) request a DMA 
operation. 


° The interrupt request CIRQ) Cone per TIC) alerts the 
TRM that the TIC needs service from the program in CCU 
or MOSS. 


@ The bus grants (BGR) (Cone per TIC) are used by the TRM 
to start the DMA operation on the TIC bus. 


e The interrupt acknowledges CIACK) Cone per TIC) are 
used to fetch the interrupt vector from the TIC card. 


e The card selects (CS) (Cone per TIC) are used during the 
MMIO operation. 


® The resets (RESET) Cone per TIC) reset the associated 
TIC hardware. 


° The read not write CRNW) indicates the direction of 
data transfer. 


° The bus busy (BBS) is activated by TIC during a DMA 
operation. The TRM never activates this tag. 


D The bus release (BRLS) is not used by the TRM. 


e The bus error (BERR) aborts a DMA data transfer and 
generates a retry of the operation. 


e The lower data strobe (LDS) controls the data on D7-D0O. 
This tag is activated by the TRM during MMIO and | 
interrupt operations and by the TIC during DMA 
operations. 


e The upper data strobe (UDS) controls the data on 
D15-D8. This tag is controlled by the TRM during MMIO 
and interrupt operations and by the TIC during DMA 
operations. 


e The address strobe (AS) indicates the 3 bytes are valid 
on the address bus during a TIC DMA operation. The TRM 
controls this tag during MMIO and interrupt operations. 


The address bus (CAn) is used as follows: Three bytes 
of address are given in DMA. In MMIO only 2 register 
select bits (address bus bits 1 and 2) are used to 
select the type of operation. These bits select 
specific registers in the TIC. 


The data transfer acknowledge (DTACK) is used with 
LDS/UDS during MMIO/DMA. 


The data bus (Dn) is a halfword with odd byte parity. 
Odd parity means an odd number of data plus parity bits 
are active. 


Activation of the system last transfer (SLT) signal 
informs the TRM that the DMA operation is at or near 
completion. 


The system clock (BCLK) is generated by TRM. 


SUMMARY OF THE TIC BUS SIGNAL LINES 


ar eee [are 
Names MMIO 


Address bus +A1-+A2; TRM, TIC 
+A3-+A23, TIC 
+APL,+APH 
+APX,+A0 


+D0-+D15 TRM, 
+DPL, +DPH| 


Data bus 


Address strobe| - AS TRM, 
Card select(4) CS TRM 
Read / write | TRM, 


Upper data TRM, 
strobe 


Lower data TRM,> 
strobe 


Dete transfer TRM, 
acknowledge 


Bus error TRM 


Bus request(4) TIC 
Bus grant(4) | TRM 
Bus busy | TIC 
Bus release 


Interrupt 
request (4) 


Interrupt 
acknowledge(4) 


Reset (4) 
System clock 


| System last 
Xfer 


TRM ARBITRATION MECHANISM 


Since four TIC cards can be attached to the TRM, the TRM 
can simultaneously receive up to four bus requests for DMA 
and up to four interrupt requests from the TIC cards. 


The arbitration logic comprises two scan wheels, one for 
bus requests (BR), the other for interrupt requests (CIR). 
Each wheel tn turn can point to either of the four attached 
TIC adapters. 
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Machine Internal Communications 


The NTRI running in the central control unit (CCU) is able 
to communicate with the TRM or TIC cards by 3 main 
operations: 


° Programed input/output or mapped memory input/output 
operations 


e Cycle steal or direct memory access operations 


e Interrupt operations. 


PIO-MMIO OPERATIONS 


Direct communications are made at the program level by use 
of input output halfword CIOH) instructions. These 
instructions are always passed on the IOC bus through the 
program input or output (PIO) operation. 


The PIO is decoded by the TRM and is either responded to 
directly if it addresses the TRM or is transformed into a 
memory mapped input output (MMIO) if it addresses an 
associated TIC card. (See page 15-115 for details) 


CS-DMA OPERATIONS 
There are pointers in the TIC which enable the TIC to 


indirectly communicate with the CCU by use of CCU memory 
blocks. 


Each TIC card issues direct memory access (DMA) requests to 


the TRM to fill or empty these memory blocks. 
These requests are passed to the I0C as cycle steal 
requests. 


A cycle steal operation CAIO) which transfers the data 
between the main memory and the TIC is then performed. 
The program product uses IOHs to alert the TIC of the 
availability of new memory blocks. 

(See page 15-130 for details) 


INTERRUPT OPERATIONS 


In the other direction, the TIC can alert the NTRI by use 
of interrupt requests that are presented to the TRM. 


The TRM determines what kind of interrupt has been raised 
by fetching an interrupt vector in the TIC. 


The TRM then presents a level 2 interrupt request to the 
CCU 

The CCU then issues an IOH ‘get line ID', which is 
responded to by the TRM with a line identifier determined 
by the value of the interrupt vector. 


The TRM is capable of alerting the MOSS by use ee the 
"Interrupt to MOSS'. The MOSS is able to generate PIOs on 
the IOC bus by use of MIOH. (See page 15-135 for details) 


IMPACT OF TRSS ON NCP LEVEL 1 CODE 


Level 1 interrupt occurs in two cases: 
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1. blhen a TRA disconnect command is requested by the MOSS, 
a level 1 request is sent on the IOC bus. 


2. When an error is detected on the IOC bus during an AIO 


or PIO operation. 


7 


IOH to 
TRM 
1OH to TIC 


TIC 
Int. LVL 1 
CS grant 
| Cycle Steal —«— 
(Access to memory) 
= 
10H Get LID 
(PIO) 
Int. LVL 4 


Internal communications 


MIOH to 


TIC 
Bus 


~— Access to 
interface 
Register 


Int. LVL1 


CSR —!— — DMA Request 


x Data 


Int. Request 


- 


Vector 


MOSS Int. 


15-060 


Programmed Input/Output Operations 


GENERAL PIO OPERATIONS 


PIO operations are halfword operations driven either by the 
CCU or the MOSS. 


The CCU program execution generates IOH instructions which 
are transformed into PIO operations in order to control the 
attached TIC adapters through the IOC interface. 


The MOSS can generate MIOH operations which are treated the 
same way as IQOHs. 


Support operations with the TRM. 


Support operations with a TIC through the TRM by converting 
PIO operations into MMIO operations. 


The IOC bus control controls the IOC tags to synchronize 
the CCU and TRM exchanges. 


The PIO decode and execute jis the logic interface between 
the CCU and the different areas accessed in PIO mode. 


The line ID register is a halfword register which stores 
the type A line identification for the first TIC. The 
other seven line IDs are calculated using the contents of 
this register. 


The status block is a set of registers used to log hardware 
detected errors. This set of registers include a level l 
error status register, four level 2 error status registers 
and a MOSS error status register. 


The diagnostic register is used to control diagnostic 
operations in the TRM. 


The TIC control is used to control the operations of each 
TIC. 


TRH PIG OPERATION 


10 IRR 
TA VH 
TD 


IOC bus control 


A 


PIO decode 


and 
execute 


TIC 
control 


1OC bus 


Buffer | Line ID ; 
| reg reg Status Diag 


TIC control TIC data 
interface buffer 
TIC bus 


10C data bus 


1O0C data bus gating 


Interrupt. 
management 


Errors 
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PIO Format and Types (Part 1 of 4) 


PIO FORMAT AT TA TIME 


The PIO function is used to address registers in the TRM 
and in the TIC. 


The format follows the general, rules of the machine to 
allow compatibility with the other adapters. 


The group address selects the token-ring subsystem CTRSS). 


The subgroup selects a board in the machine. Thus, the 
first byte 1s used to address only one board in the machine 
with a TRA installed. 


In the second byte, the least significant bit (LSB) (Cbit 
15) indicates whether the operation is an input or an 
output to the CCU. The second LSB (bit 14) must be an 0, 
while the third LSB (bit 13) differentiates between 
operations intended for TIC or the TRM. The next bit (bit 
12) indicates whether the operation was initiated by MOSS 
or the CCU. Finally, the four most significant bits of 
this byte define the PIO type. 


The figure below describes the PIO format at TA time. 
Most figures in this section are shown in IOC bus format. 
Bit 0 15 the most significant bit and bit 15 is the least 
Significant. 


The "get line ID* PIO is also used which has a special 
format. 


It uses the B "0110" group address and byte 1 must be 
x' Ol’. 


There are two kinds of PIO operations, one type for the TRM 
and another for TIC. | 


TA field 


Group address Sub-group 

1001 to select TRSS LAB address 

0110 for "Get line ID' 000 to lil 
8 9 10 11 12 13 14 15 


0 = TIC 0 = Output 
PTO type 1 = TRA 1 = Input 
| = CCU IOH 


= © 


MOSS IOK 


LIST OF THE PIO TYPES 


iPIO Types| Read 


Get line ID (CCU) 

Get command Start/Stop/Mask/Unmask 

completion (M055) from MOSS 

1'Get TRM control reg.| Set TRM control reg. 

iGet TIC control reg.| Set TIC control reg. 

Read line ID base Load line ID base 

Read IR/BR reg. Write IR/BR- reg. 

Read diag. reg. Write diag. reg. 

Read buffer reg. Write buffer reg. 
extend buffer Write extend. buffer reg. | 
computed line Programmed reset TRM 

by MOSS 

‘Get level 2 error 

status (1) 

Get level 2 error 

status (2) 

Get level 2 error 

status (3) 

Get level 2 error 

istatus (4) 

Get level 1 error 

status 

Get MOSS error 

status reg read 

CSCW 


= -@ we me CO OF ©O0C COC FERRER OOO FO 
HH @-@~ © CO - &* CF COC &FMHROODRFFO CO 
= © -& © F§ OCS FY& COC FKPOFMOFOm GO| 


0 
0 
0 
lO 
0 
0 
0 
0 
| 9 
1 
1 
1 
| 4 
| 1 
1 
1 
Zl 


Note: Usage of unused codes will be detected as an invalid 
IOH. To get the programmed reset TRM format, the NCP level 
1 routine finds the get level 1 error status format in the 
CDS table and exclusive or's it with the pattern X'0051'. 
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PIO TYPES FOR TIC 


The purpose of this section is to show the encoding of the 
TA field for TIC PIO/MMIO operations. The format of byte 0 
1s the same as PIO format at TA time. 


TA field 
9 10 11 12 13 14 15 


Data register 


Data register 
(with increment) 
Address register 


Interrupt register 


X X TIC number 
0 0 1 
01 2 
1 0 3 
1 1 4 


PIO Format and Types (Part 2 of 4) 


SET/GET TRM CONTROL REGISTER 
TD field byte 0 (byte 1 not used). 
0 1 2 3 4 5 6 7 


Reset High 


TRM Priority 


° RESET TRM 


= Set by the program, using the IOH programmed reset 
TRM CPIO type 1000), or by the IOC reset tag. 


— Reset by the program via the set TRM control 
register with TD bit 0 off. 


_ The reset TRM bit is only an indicator of a 
previous reset. Setting this bit via a set TRM 
control reg IOH does not perform any reset 
function. 

° HIGH PRIORITY 
~ Set by the program to give this TRM high priority 


in the level 2 interrupt and cycle steal request 
mechanisms. 


SET/GET TIC CONTROL REGISTER 
TD field 


TIC 3 TIC = G 


® RESET TIC 
oe Controls the reset line of each TIC 
a The reset TIC bit is set by the IOC reset teg or a 
set TIC control register PIO. The I0C reset tag js 
activated during machine power on reset and when 
MOSS performs a reset I0C function. A programmed 
reset TRM does not affect this bit. 
® INHIBIT INTERRUPT 


= TIC interrupt request 15 ignored by the TRM 


INHIBIT DMA 


_ TIC DMA request is ignored by the TRM 


MOSS CONTROL 


TRM Buffer and Extended Buffer 


The buffer register is a two byte register. 

The extended buffer is a single byte register which is 
accessed on byte 1 of the I0C bus. 

These buffers are the interface betwean the IOC bus and the 
TIC bus. All data and addresses are passed from one bus to 
the other via these buffers. 


- A TIC interrupt is switched from a level 2 
interrupt to a MOSS interrupt. 
The MOSS error status register is used instead of 
the level 2 error status register to log errors. 


WRITE/READ INTERRUPT REQUEST AND BUS REQUEST REGISTER 


This register is used by diagnostics to simulate interrupt 
requests and bus requests in order to check the interrupt 
and DMA mechanisms. 


The read command is used for isolation in case of errors 
reported in level 3. 


During wrap mode, the value set by a write IR/BR PIO will 
remain until another write IR/BR PIO is performed. 

However, during normal operation, the value will follow the 
tags coming from the TIC bus. 


TD field byte 0 (Cbyte 1 not used) 
0 1 2 3 4 5 


Interrupt request register BUS request register 


Set 1 Set 1 
Reset 0 Reset 0 


TRM BUFFER AND EXTENDED BUFFER 


The buffer register is a two byte register. 

The extended buffer is a single byte register which is 
accessed on byte 1 of the IOC bus. 

These buffers are the interface between the IOC bus and the 
TIC bus. All data and addresses are passed from one bus to 
the other via these buffers. 
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PIO Format and Types (Part 3 of 4) 


TRM LEVEL 1 ERROR STATUS REGISTER 
TD field 


cs TIC ccu |TRMZ | | Invalid| 
[Bus ; PIO | | 
Select|SelectiIdle Disable; TIC | IOH 
| cee 


V 


TIC number for DMA 
or interrupt 


Level 1 interrupts can be generated by the: 
° TRM on disconnect 


® I0C on time-out, bus-in parity, CSCW, storage protect 
or address exception errors. 


Error reporting using I0C level 1 interrupts is limited to 
errors occurring on the I0C bus interface and errors 
detected by the IOC. 


TRM internal errors and the TIC interface errors found 
during PIO/MMIO, DMA/CS, or read interrupt vector 
operations, are reported by a level 2 interrupt for the 
appropriate TIC. 


The pattern in the Level 1 status register for a disconnect 
level 1 interrupt is B' 1000000100000000'. 

This is compatible with the 155 to minimize the impact to 
the NCP level 1 interrupt routines. 


When the I0C€ detects an error, it raises the halt tag. 
When the TRM detects the halt tag, it sets the level 1 
status register with the exception of bits 7 and ll. 

Bits 7 and 11 are the state of the indicated latches when 
the get level 1 error status register PIO is executed. 
During an IOC level 1 interrupt bits 0-3, 5-6, 8-10 and 
12-15 are valid only if bit 4 15 on. 


® The RAW bit Cbit 0) is on if a read PIO/AIO is being 
executed. It is off if a write PIO/AIO is being 
executed. The R/W bit is always on for a disconnect 
level 1 interrupt. It is valid only if bit 8 or 9 15s on 
for an IOC level 1 interrupt. 


° The IO check bit (bit 1) is on if the TRM detects a 
parity error on the IOC bus when the halt tag is 
activated. 


e The CSG bit (bit 2) is on if the CSG tag into the TRM 
is active when the halt tag is activated. 


® The I/0 bit (bit 3) is on if the I/0 tag into the TRM 
is active when the halt tag is activated. 


* The halt bit (bit 4) is on if the TRM has detected the 
activation of the halt tag on the I0C interface. 


® The TA bit (bit 5) is on if the TA tag into the TRM is 
active when the halt tag is activated. 


° The TD bit (bit 6) is on if the TD tag into the TRM is 
active when the halt tag is activated. 


° The disconnect bit (bit 7) 31s on if the TRM is in 
disconnect mode when the read level 1 error status 
register PIO is executed. 


e The TA select bit (bit 8) is on if the TRM has 
recognized its address (with good parity) and the PIO 
has not completed when the halt tag is activated. 


e The CS select bit (bit 9) 1s on if the TRM has trapped 
CSG for an AIO and the AIO has not completed when the 
halt tag 1s activated. 


° The TIC bus idle bit Cbit 10) is on if the TRM MeRectS 
that the TIC bus is idle when the halt tag 1s 
activated. 


° The CCU PIO disable bit (bit 11) is on if the TRM is 
disabled for CCU PIOs when the read level 1 error 
status register 1s executed. | 3 
If the TRM is CCU PIO disabled, the level 1 error 
=i register can be successfully read by an MIOH 
only 


° The TRM/TIC bit Cbit 12) is on if an AIO or a get line 
ID PIO is being executed by the TRM when the halt tag 
is activated. 
oa bit 15 on, 1t means that bits 13 and 14 are 
valid. 

If this bit is off, it means that the error cannot be 
associated with any particular TIC. 


e Bits 13 and 14 are used to encode the TIC number for 
some errors. 
During a cycle steal Saeratien, bits 13 and 14 are used 
to identify the TIC that was doing the DMA operation 
when the halt tag was received. 
They also indicate the originator of the level 2 | 
interrupt for an error during a get line ID PIO. These 
bits are valid only if bit 12 is on. 


TIC 
TIC 
TIc 
TIC 


iouu t 


HOO 
ENN 


0 
0 
1 
1 


° The invalid IOH bit (bit 15) is on if the TRM decodes 
an invalid PIO type when the halt tag is activated. 
This bit is valid only if the bit 5 is on. 


Note: The level 1 error status register 175 compatible with 
the TSS error status type one to minimize the impact to the 
NCP level 1 interrupt routines for IOC detected errors. 
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TRM LEVEL 2 ERROR STATUS REGISTERS 
The TRM provides 4 level 2 status registers - 1 per TIC. 
The level 2 status information is set by the TRM when an 
error is found in the TRM Cnot on the I0C bus interface), 
an error 1s detected on the TIC interface or the TIC 
requests an interrupt. 

This information can be read by the program thru a 'Get TRM 
level 2 error status" command. The error or status is reset 
if the PIO read operation completes with no errors. After 
the status is successfully read, the TRM is able to log 
another error or status. 

FORMAT 1 — ERROR DETECTED BY TRM 

TD field byte 0 (byte 1 not used) 


0 1 2 3 4 5 6 7 


iError Encoding Error 


Encoding 


et ee eee ae ane ee 


V V 
TRM error found tn MMIO Error found in DMA or 
Interrupt vector input. 


e Error encoding 


No error 

TRM internal 

TIC interface type 1 
TIC interface type 2 


20200 
mm Oe 
Hora 


Internal The TRM is suspected. 
Type l The working TIC is suspected. 
Type 2 All TICs can be suspected Cidle state error). 
This error encoding is performed by the TRM using the 
checkers in the TRM (See page 15-160, "TRM Error 
Detection and Reporting"™) 
The status provides 2 independent error fields: 
a PIO/MMIO operations which require program retry 
= Operations which do not require program retries 

DMA (TIC retries automatically) 


Input tnterrupt vector (CTRM automatically. 
retries) 


Both fields can be significant at a given time. 


When a field is set, another error will not be set in 
the same field until 1t 185 reset by a successful "get 
TRM level 2 error status'. 


A DMA or input interrupt vector operation is retried 
automatically when the error in the level 2 error 
status register is reset by a successful "get TRM level 
2 error status’ PIO. 


PIO Format and Types (Part 4 of 4) 


FORMAT 2 - INTERRUPT REQUEST BY THE TIC 


TD field byte 0 (byte 1 not used) MOSS Error Status Register 


° Format 1 - Error detected by TRM in MOSS PIO/MMIO or 


0 1 2 3 4 5 6 7 
| DMA 
Ce Ge 
V 


0 1 2 3 4 5 6 7 


TIC from TIC interrupt vector 


Error Encoding Error Encoding 


Format 2 is used when a TIC requests an interrupt. 


° The contents of this register will be: 


V V 
TRM Error found in MIOH Error found in DMA for TIC 


_ B'00100000' for the SCB clear vector under MOSS control 


= B'00010000" for the adapter check vector. = Exner encoding 
= B'00000000' or B'00110000' for the other TIC No seen 
vectors. 


TRM internal 
TIC interface type 1 
TIC interface type 2 


ooaoo 
me © © 
~~ OF © 


° NTRI initializes the TIC interrupt vectors to 


—-  B'XX10XXXX' for SCB clear Internal The TRM is suspected. 
—  B'XX01XXXX' for adapter check Type 1 The working TIC is suspected 
= B'XX00XXXX" or B'XX11XXXX' for the remainder Type 2 All TICs are suspected 
e a 1 entry will cause the type B line ID to be e MOSS error status register is used to log errors 


; : _ associated with MOSS operations. 

A format 2 entry with bits 2 and 3 = B'10' or B'Ol" If a MOSS control bit in the TIC control register is 
will also use the type B line ID. All other cases use on, all MMIO and DMA errors for that TIC will be logged 
the type A line ID. in the MOSS error status register. 

If the TRM is connected, all MIOH/MMIO errors will be 


° If the level 2 error status register contains a format logged in the MOSS error status register. 
2 entry and the TRM detects an error that requires If the TRM is disconnected and the associated MOSS 
logging a format 1 entry, the TRM will overlay the control bit is off, all MMIO and DMA errors for a TIC 


format 2 entry. 

After the format 1 entry is read and reset, the 

interrupt vector will again be fetched from the TIC and ‘ 
the format 2 entry set into the register again. 


are logged in the normal level 2 error status register. 


Format 2 is not used for the MOSS error status 
register. 
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TRM PIO Functional Description 


TRM PIO Initialization 


The TRM detects a request from the CCU when it detects that 
the I0 tag is active. At this time, the TRM can be in one 
of the following states: 


IDLE: Ready to enter a PIO sequence 


INTERRUPT REQUEST PENDING: Since interrupt requests are 
presented to the CCU on the data bus, the TRM and all other 
adapters on the IOC bus must remove their interrupt 
requests. 


CYCLE STEAL REQUEST PENDING: Since cycle steal request 
(CSR) jis presented to the CCU on a dedicated line, the TRM 
does not deactivate the request while performing the PIO 
operation. 


TRM Selection 


DIRECT SELECTION: The CCU knows the TRM address and sends 
it at TA time. 

The TRM decodes its address by comparing the sub-group and 
I0C bus number of the address/command halfword to the board 
wired address. 

It also compares the group address to B'1001' and bit 14 to 
B'Q!. 

If all compares are equal, the TRM becomes selected and 
sends VH to the CCU. 


INDIRECT SELECTION: The CCU issues a PIO *Get line ID’ 
when it honors a level 2 interrupt because it does not know 
which adapter requested service. 

In this case, the TRM becomes selected when it recognizes 
the "get line ID' command and it is preselected. 


RESTRICTIONS 


° If the TRM is in CCU PIO disable mode, it can be 
selected only if the MOSS bit = 1. 


@ When a CCU operation is initiated the IOC bus is busy 
until the end of the operation. 
This operation cannot be overlapped with another 
operation such as an AIO. 


TRM MOSS SELECTION: When a PIO is executed by MOSS through 
Ne he interface, the MOSS bit is active in the command 
ield. 
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TRM PIO MANAGEMENT 


The TRM decodes and executes the PIO operations issued by 
the CCU. 


PIO Write Sequence 
CCU TRM 


Deactivates TD, 

then activates I0. -———""">_ Receives I0 active, 
deactivates IR if any. 
Activates IRR and 

Receives IRR active and <—— deactivates VH. 

VH inactive, places address 

and command on data bus and 

activates TA. -—————""""""———> Receives TA active, 
decodes address —- If 
selected, latches 
command and 


Receives VH active, <— activates VH. 
deactivates TA. ---" 
V 

Receives TA inactive, 
Receives VH tnactive, <————— deactivates VH. 
places data on data 
bus and activates TD. ———> Receives TD active, 

latches data and 
Receives VH active, <——— activates VH. 
deactivates TD and 
clears data bus. -—"—"—> Receives TD 

inactive, 
Receives VH <-———"""———————. deactivates VH. 
inactive, 
deactivates 10. ——"""""> Receives I0 inactive, 


activates VH, 
deactivates IRR and 


Receives VH active <—— activates IR if any. 
and IRR inactive, 
activates 1D. -----—"""""- Receives TD active and 


TRM logic is ready 
for next operation. 


End of operation 


PIO Read Sequence: 


Same as the write sequence except during TD time the data 
is sent from the TRM to the CCU. 


Information Manual 
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Some PIOs are used to access the TIC cards. During these 
operations, (the protocol is the same on the IOC bus) MMIO 
operations are performed by the TRM on the TIC bus. 

Bits at TA time are used to generate the address on the TIC 
bus, and the halfword data at TD time is transferred to the 
TIC data bus. 


TIC INTERFACE MANAGEMENT BY THE TRM 


To perform an MMIO operation, the TRM activates the 
following control tags of the TIC bus: 


cs. Card select to select the addressed TIC. 

RNW. Read not write to indicate the direction of the 
exchange. 

RS. Register select (TIC address bus bits Al and A2) 


to specify the addressed TIC register. 


UDS. Upper data strobe. 
LDS. Lower data strobe. 
AS. Address strobe. 


The TIC waits for at least one data strobe to activate its 
MMIO timing. 


UDS controls the transfer of the upper data byte of the 
bus, and LDS, the lower data byte. 


The response of the TIC to an MMIO ts data transfer 
acknowledge (DTACK), to notify the TRM either that the data 
has been loaded into the selected register (MMIO write), or 
that the data is available on the bus (MMIO read). 


On receipt of DTACK, the TRM releases the MMIO control 
tags, and the operation ends on the TIC bus. 


If the TRM detects an error condition on the IOC bus during 
an MMIO write, it does not even initiate the MMIO operation 
on the TIC bus. 

Once the TRM starts an MMIO operation, 1t will complete it 
normally unless a hardware error 1s detected on the TIC 
bus. 


PIO/MMIO HAND-SHAKING MECHANISM 


PIO/MMIO WRITE 
TIC 


TIC bus 
interface 


TRM 


Drop VH 
IRR 


Decode 
& Check 


VH 
Drop VH 
Buffer 


VH 

Drop VH 
Drop IRR 
VH 


MMIO init 


CS, RNW, 
AS, RS 


Buffer 
UDS, LDS 


Drop all 
tags 


MMIO end 


CCU 
(IOC) 
PIO init 


Drop TD 
I0 


IOC bus 
interface 


Addr/Cmd 
TA 


Drop TA 
Wr data 
TD 


Vv 


Drop TD 
Drop I0 


<—___—___——— ID 


PIO end 


PIO/MMIO READ 


TIC 
TIC bus 
interface 

< 

TIC reg., 

DTACK 

Drop 

DTACK 


TRM 


Drop VH 
IRR 


Decode < 
and check 


MMIO init 
CS, AS, 
RS, RNW, 
UDS, LDS 
VH 

Drop VH < 
Buffer 
Drop all 
tags 

MMIO end 


Buffer 
VH 


Drop VH < 
Drop IRR < 
VH 


I0C bus 


interface 


Addr/Cmd 
TA 


Drop TA 


TD 


> RD data 


Drop TD 
Drop I0 
TD 


PIO end 
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TRM PIO Command Description 


GET LINE IDENTIFICATION 


This is the command by which the program running in the CCU 
is able to find the origin of the level 2 interrupt. 

This command is a broadcast command which 1s answered by 
the first adapter in the daisy chain with a level 2 
interrupt pending. 


A level 2 interrupt can be originated by the TRM for two 
reasons; either to report errors detected by the TRM or to 
pass TIC interrupts to the control program. 


The line identification (Cline ID) is computed by the TRM 
using the following algorithm: 


Base + (8 X (TIC number ~- 1)) + €4 *® Line ID type) 

Base Data loaded by the PIO "load line ID base” 
TIC number = 1 - 4 

Line ID type= 0 for type A 

| l1 for type B 

(See page 15-135 "Get Line ID Generation™) 


The level 2 interrupt is reset in the TRM upon successful 
completion of the ‘get line ID’ PIO 


READ COMPUTED LINE ID BY MOSS 


The function of this PIO is the get line ID except that it 
is not a broadcast command and is always answered by the 
addressed adapters. 

This command is issued by the MOSS. 


READ/LOAD LINE ID BASE 


This function is used for loading the first line ID in the 
halfword register during TRM initialization. 

The use of this information is described in the get line ID 
command. 


GET COMMAND COMPLETION 
™ field 


1 2 3 4 5 6 7 


13 14 15 


Get command completion is used by MOSS to answer an 
interrupt to MOSS. 


Bit 8 MOSS interrupt allows MOSS to verify that the 
addressed adapter is the originator of the interrupt. 


Bit 8 is automatically reset by the TRM at the end of the 
get command completion unless the operation is abnormally 
terminated by a halt. 


Bit 8 will stay active if the get command completion is 
terminated by a halt. | 


Bit 12 indicates that a status is pending in one of the 
level 2 error status registers. 


Bit 13 indicates that a status is pending in the MOSS error 
status register. 


Bit 14 indicates that the interrupt request from a TIC 
under MOSS control is active. 


Bit 15 reflects the current state of the MOSS interrupt 
mask. 
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SET COMMAND 


oe commands are defined, based on the data sent at TD 
ime. 


STOP command: TD=X'0B00' 
, | is used by MOSS to start the disconnect 
process. 
START command: TD=xX"'0c00" 
is used by MOSS to reconnect a TRA. 
MASK command: TD=xX"8000! 


will mask all the interrupts to MOSS 
except the "disconnect end of 
operation” MOSS interrupt request. The 
state of the MASK can be checked by the 
get command completion. 


TD=X"'4000' 
will unmask the interrupts to Moss. 


UNMASK command: 


All other TD values cause no action to take place. The PIO 
will complete without error, however, if the other TD 
values are used. 


PROGRAMMED RESET TRM 


The programmed reset TRM resets the TRM but does not force 
a reset to the attaching TICs. 

This command will set the reset bit in the TRM control 
register. 

The disconnect and CCU PIO disabled state of the TRM is not 
changed by a programmed reset. 

The TD field is not used by this PIO. 


The next PIO issued to the TRM after a programmed reset 
must be a get TRM control register PIQ. 


READ CSCW 
TD Field 


Identifier 


The read CSCW is a diagnostic function to read the CSCW. 
(See "Cycle Steal Operations”) 


The MOSS bit is set to 1 if the TRM is under MOSS control 
(CCU PIO disabled). | 
See "Cycle Steal pearocrena for a description of the TRA 
identifier. 


TRM Cycle Steal Operations 


In the 3725 controller family, the IOC bus is managed by 
the CCU. 

In order for an adapter to access the main memory without 
program intervention, 1t must use CCU resources. 

The adapter access of main memory is therefore called a 
"cycle steal™ operation since CCU cycles are used (stolen) 
to perform the access. 


Cycle steal is also called an adapter initiated operation 
CAIO) because it is initiated by an adapter when the 
adapter wants to transfer data to or from the main memory 
without the use of the control program. 


Different types of cycle steal operations are identified by 
a control halfword. 

This control halfword is called the cycle steal control 
word (CSCW). 

The CSCW is sent by the adapter as the first data halfword 
during a cycle steal operation. 

The format of the CSCW is shown in the following figure. 


TA field 


A = 1 for TRA < 


Direct + indirect 
Direct 


of 
Qo ke 


Long Address = 1 < 


8 9 10 11 12 13 14 15 


Indirect 


ee 
TRA ID 
(Wired address) 
= ¢cc AIO 
= MOSS AIO 
Direct 
> 


Wr CCU to TRA 
Rd TRA to CCU 


m © 
"oat 


DIRECT LONG AND INDIRECT OPERATION FOR NORMAL CYCLE STEAL 


The TSS and TRSS use a shared pointer register (X'F*") for 
cycle steal operations. 

For this reason the direct/indirect transfer mode is used 
as follows: 


e The first 2 halfwords of data after the CSCW Caddress 
high, address low) are used to load the pointer 
register X'F'. Since 1t 1s a 22 bit register, 2 
halfwords are needed. 

Therefore, LONG is specified in CSCW bit 7. 


The next halfword of data will be stored into the CCU 
storage or will be read from the CCU storage (depending 
on the R/W bit in the CSCW) according to the address 
contained in the pointer register. 

For each halfword transmitted, the pointer register 
will be advanced by 2. 


Since the pointer register is fixed (X'F') and known, there 
is no need to include it in the CSCW. Therefore, bits 10 
to 14 are used as an identification for the TRA. 

If a level 1 interrupt occurs for an AIO, the CCU can read 
the following information by executing an input '75': 


CSCW bit 5 
CSCW bits 11-14 


1 for TRSS or TSS 
TRA ID for TRA 


The TRA identification number 1s composed of the 3 bit _ 
subgroup address (board address) in bits 11 - 13 and bit 14 
which is a 1. This TRM ID enables the program to determine 
which adapter was performing an AIO when an error occurs. 


The pattern for the normal CSCW is B'0000 0111 ROMT TITTO’. 


R is 1 for read and OQ for write 
Mis 1 for MOSS and O for CCU 
TTTT is the TRA identifier. 


DIRECT SHORT OPERATION FOR ERROR CYCLE STEAL OPERATION 


This operation is used in case an error is detected at the 
beginning of a TIC DMA operation. 

In this case, the TRM modifies the CSCW to direct and short 
mode which allows the TRM to stop the operation after 
sending only one address halfword to the IOC POM ser 
register. 

The address halfword is sent as all zeros. 


The pattern for the error CSCW is B'0000 0100 RIMT TTTO’. 


CYCLE STEAL SEQUENCE DESCRIPTION 


TRM MAPPING OF DMA TO CYCLE STEAL 


Exchanges of control blocks or data buffers between the CCU 
memory and the TIC RAM are initiated by the TIC. 


The DMA operations are mapped by the TRM to cycle steal 
operations on the IOC bus. 


The TRM manages the bus-to-bus timings and acts as the 
vehicle by which addresses and the data are transferred 
between the CCU and the TIC. 

The CCU addresses are provided directly by the TIC. They 
have been previously loaded into the TIC memory by the 
NTRI. 


The TIC interface is a 16-bit interface, the DMA is 
optimized when halfwords are exchanged on this interface. 


A single byte can be presented on the I0C bus only if it is 
the last byte transferred. 


The TRM transfers over the IOC bus in 64-bytes bursts. 
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TRM Interrupt Operations (Part 1 of 4) 


The TRM can generate 3 different types of interrupts: 


LEVEL 1 INTERRUPT: 
by the MOSS. 

This interrupt is put on the IOC bus byte 0 bit 5 between 
PIO and AIO operations. 

The I0C will also generate a level 1 interrupt for errors 
it detects during a PIO or AIO with the TRM. 


LEVEL 2 INTERRUPT: When the TRM passes an interrupt 
initiated by a TIC or when an interrupt is generated as the 
result of an error detected by the TRM. 

This interrupt is put on the IOC bus byte 0 bit 1 between 
I/0 operations. 


INTERRUPT TO MOSS: When the TRM has been put into 
disconnect mode, or a TIC is under MOSS control or there is 
an MIOH error. | 

This interrupt is sent to the MOSS on a dedicated line. 


Note: For the level 1, contention between adapters 
is treated by the redrive card in such a manner that 
the first adapter on the IOC bus will be serviced 
first.: For the level 2 a priority mechanism at 3 
different levels (machine, frame, board) is used to 
resolve contention between the different adapters. 
Each adapter can be set to either high or low 
priority. 

For adapters set to the same priority, the first 
adapter on the IOC bus will be serviced first. 


For a disconnect function initialized 


Since the MOSS works with only one adapter at a time, 
no contention is possible. 


LEVEL 1 INTERRUPT 


General Operation 
A level 1 interrupt can happen for two reasons: | 
& The I0C has detected an error and raised a level 1 
interrupt that the program is able to read in the 
external register X'76"'. 


° A disconnect operation has been sent by the MOSS. 


Scenario for IOC Level 1 Error Recovery 


oe 


Toc | TRM| NCP | 


Operation 


Send halt tag 


Raise level 1 interrupt 


‘esd level 1 error 
istatus reg 


Read ext. regs. 7E,76,75 
IReset IOC level 1 


iGet level 1 error status|lX'ccD5' 


cc TRM Address’7 B'01001sss’ 
sss 1s the sub-group address (board address) 
rrre ois the level 1 error register contents 
(see note below and get level 1 error status register) 


Note: For compatibility with the TSS and existing NCP 
error recovery code, the response to a get level 1 error 


status for an error ona get line ID is 
B'ixxlixxxilxxxxxxx!. 


Disconnect Operation Scenario 


Origin 


moss | NCP | 


Disconnect CTRSS stop) 
i|Level 1 to NCP. 


Operation 


X"OB00' 


‘Load level 1 error status 
reg. 


1X" aadd' 


Poll command to redrives 


Get level 1 error status 
(CSP if scanner installed 
‘on LAB 


iGet level 1 error status 
i TRM 


ce TRM address) B‘01001sss' 
sss 1s the sub-group address (board address) 
aa RDV address B'lipppsss’ | 
ppp 1s the redrive primary address 
dd RDV error register 
xxxx 185 CSP get level 1 error reg 
yyvy is CSP response to get level 1 status 
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LEVEL 2 INTERRUPT 


Line Identification (Line ID} Generation 


When the CCU receives a level 2 interrupt, it places a PIO 
get line ID command on the IOC bus. 


This command is decoded by all adapters. However only one, 
according to the level 2 interrupt priority mechanism, will 
answer with a line ID. The line ID is information which 
allows the program to identify the requesting adapter and 
to process the interrupt. 


e There are 2 different line IDs per TIC: 


- Type A. For the TIC interrupts for which the 
system status block (SSB) is cycle-stolen to the 
CCU. 


= Type B. For the TIC interrupts for which the SSB 
is not cycle-stolen to the CCU (SCB clear or 
adapter check) and interrupts generated fur TRM 
detected errors. 


General Description 


° The TRM requests a level 2 interrupt to the CCU for two 
reasons: 


- The TRM sends an interrupt initiated by a TIC. 


—- The TRM generates an interrupt in case of a TRM 
detected error. 


e The general data flow for the interrupt operation is 
shown on page 15-136, "TIC Interrupts". 

° In both cases the response from the CCU is a get line 
ID. The TRM answers by presenting a line ID type A or 
B. 

° Receiving the line ID allows the program to process the 


corresponding interrupt. 


° The get line ID command resets the level 2 interrupt 
and the TRM is now free for another operation including 
an interrupt CIR) from another JIC. 


e The CCU interrupt code sequence ends with a reset 
interrupt PIO/MMIO to the concerned TIC. 
The TIC will lower its interrupt line and this will 
allow the TRM to treat another interrupt coming from 
the same TIC. 


e In its turn the TIC is free for other operations. 


TRM Interrupt Operations (Part 2 of 4) 


TIC INTERRUPTS 


1OH Level 2 


Get line Interrupt. 
1D (6) 


TRM 
Status 


Errors 


TICs 
Selected 


Interrupt. f Clock wore Interrupt. 
vector (2) register 
| (1) 
(10) 


Interrupt. ater cee 
mnterr - 
alae MMIO (9) 
to TIC 
interrupt. 
TRM interrupt. management register 


€1) TIC n raises an interrupt. 

(2) Interrupt is stored in TRM IR/BR register. 

(3) TIC n on selected. 

(4) TRM inputs interrupt vector. 

(5) TRM raises a level 2 interrupt. 

(6) CCU issues get line ID. 

(7) Get line ID resets TRM level 2 interrupts. 

(8) Another TIC is selected if another request 
1s stored in the TRM interrupt register 

€9) CCU resets the TIC interrupt. 

(10) TIC n interrupt falls. 

€11) TIC n interrupt is reset in the TRM IR/BR register. 

(12) Interrupt from TIC n will be now honoured. 


TIC n. 


TIC INTERRUPT SCENARIO 


1. 


2. 


&S 
e e 


The TIC interrupts the CCU when the TIC adapter or ring 
status has changed. 


The TIC will cycle steal (DMA) the system status block 
(SSB), 1f any, to the CCU and then send an interrupt 
request to the TRM. 


The TRM raises interrupt acknowlegment CIACK). 


Upon receiving IACK, the TIC gates the interrupt vector 
onto the lower data bus. 

Two bits of the interrupt vector are then read into the 
TRM level 2 error status register. 


® The interrupt vector identifies the cause of the 
interrupt. 


Six interrupt vectors are loaded into the TIC 
during initialization. 

Each vector consists of one byte. 

Each byte contains a value which identifies the 
cause of the interrupt: 


oz Command status 

“= Transmit command status 
= Receive command status 
= Ring status 

= SCB clear 

= Adapter check 


Upon receiving a vector, the TRM deactivates IACK and 
sends a level 2 interrupt to the CCU. 

When 1t receives a get line ID from the CCU, it places 
the proper line ID on the IOC bus at TD time. 

The line ID is based on the line ID base, TIC number 
and received vector (See page 15-120 for details). 


° The TRM is bus master as in an MMIO read operation. 
The vector data is validated when the TIC activates 
data transfer acknowledge (DTACK). 


The TIC then waits for a reset interrupt MMIO operation 
or a retry. 


If the TRM detects an error during a TIC interrupt, it 
will log an error in the level 2 error status register 
and request a level 2 interrupt. 

When the error is reset by the error recovery 
procedures, the TIC interrupt acknowledge will be 
retried. 


Origin 


TIC 


lilll 
nnnn 


Operation 


rn| cr 


DMA SSB 8 bytes 

(not adapter check or 
SCB clear interrupt) 
Interrupt request 
Send IACK 


Read tnterrupt vector 
8 bits 


Level 2 to NCP 
Get line ID ¥*300i1' 


Send line ID A or B to 
ianswer the get line ID 


X"1111°| 


Reset level 2 interrupt 
if get line ID is 
terminated normally 


Reset TIC interrupt X'’nnnn'{X'a0oo'y 


is the line ID type A or B 

1s B’'O01001sssllrr0000° where: 

585 1S secondary group address (LAB address) 
rr is TIC number 
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TRM Interrupt Operations (Part 


TRM INTERRUPT SCENARIO 


e The TRM interrupts the CCU only in case of an error. 
When the TRM detects an error during an operation with 
a TIC, it logs the error into the TRM level 2 error 
status register associated with the TIC and activates a 
level 2 interrupt request to the CCU. 
Then it presents a type B line ID and the program reads 
the TRM error status register. 


Origin ; 
: | Operation 
Load level 2 error status 
reg. 


Level 2 interrupt request 
isent to NTRI 


|Get line ID 


Send line ID B to answer 
the get line ID 


Reset level 2 int. if the 
get line ID is terminated 
normally 


Get level 2 error status 


bbbb jis the line ID type B 

vvvv 1s level 2 error status peta 
1s B'01001ssskkkk0000 where: 

fai SSS 18S secondary group address ( LAB address ) 
kkkk ts the PIO code according to the TIC number 


LINE ID LOADING 


¢ Line ID loading is part of the TRM initialization 
process. 


® With a PIO operation the Program sets the line ID base 


which corresponds to the type A line ID for the first 
TIC; 


e The line ID base is initialized to X'0000' after a TRM 
reset. 


TIC ADAPTER CHECK REGISTER 


The adapter check interrupt is generated when the TIC 
adapter encountered an uncoverable hardware or microcode 
error. 


In this case the TIC adapter is waiting for a reset. 


The reason for the TIC adapter check is located in 8 bytes 
beginning at address X'05E0Q'. 


The TIC adapter check status is defined as follows: 


Adapter check! 


iParameter 0 


Pereneter 1 


Each bit of the TIC adapter check gives the error type and 
the contents of the parameter 0 to 2 give additional 
information. 


(See page 15-138 for more details) 


TIC adapter Bytes 0-1 
memory . : 


Bytes 2-3 
Bytes 4-5 
‘Bytes 6-7 
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TRM Interrupt Operations (Part 4 of 4) | 


TIC ADAPTER CHECK REGISTER DECODING (TWO BYTES) 


MMIO parity|Data parity error between Contents is ignored 
error CCU and TIC 


1 | DMA abort —-|DMA read operation abort for/|Parm 0 = 0000 for timeout 
read timeout or parity error or 0001 for parity 
bus error error 
0002 for bus 


rror 
Parm 1-2 contains the 
failing CCU address plus 
| or minus 6 bytes 


DMA abort —!|DMA write operation abort Same as for DMA abort-read 
write 
13 


Illegal OP j|Illegal OP code detected TIC reg. 
code TIC reg. 14 
| TIC reg. 15 


As) 


Parity Local bus parity error Same as for illegal OP 
error ‘detected by TIC processor code 


Same as for illegal OP 
code 


Local bus parity error 
error ~ Ext|/|detected by TIC during 
operation with CCU 


Same as for illegal OP 
code 


Parity Local bus parity error 
error ~ JO0C|detected by TIC during 
bus interf.foperation with Ccu 


Same as for illegal OP 
code 


Local bus parity error 
error ~— PH [detected by TIC during 
operation with the protocol 
handler 


Parm 0 = buffer address 


Local bus parity error 
detected by TIC during 
ring receive operation 


= buffer address 


Local bus parity error 
detected by TIC during 
ring transmit operation 


~ 
oS 


| — fs . 
N ~~ 


Ring DMA underrun detected during|Parm 0-2 are ignored 
underrun ring transmit : 
Ring IDMA overrun detected during |Parm 0-2 are ignored 
overrun ring receive operation 


p— 


Invalid 
interrupt 


Unrecognized error interrupt|Parm 13 


was generated 


13 |Invalid Unrecognized error interrupt = 
error was generated Parm = TIC reg. 14 
interrupt Parm = TIC reg. 15 


Unrecognized X0P request was 
generated 


14 |Invalid 
XOP 

15 |Program 
check 


Abend code 
Address location 
ected the error 


Parm 
Parm 
that 


TIC processor program check 
detected 


et 


INTERRUPT TO MOSS 


General Operation 


° The TRM sends an interrupt to MOSS instead of a level 2 
interrupt to the CCU when a TIC is under MOSS control, 
when the TRM is disconnected from NCP or when an error 
is detected during an MIOH. 


Scenario for Interrupt to MOSS 


Operation TA TD 


xX Raise interrupt to MOSS 
x Get command completion [X'cc0D' IX" yyyy'] 
x Clear interrupt to MOSS 


cc TRM address) B’0100lisss' 
sss 1s the sub-group address ( board address ) 
yyyy 1s the command completion value in the TRM 
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TRSS Disconnect/Connect Function 


These functions are initiated by the MOSS. 

A level 1 interrupt to the CCU is raised by the TRM after 
it receives the stop PIO command. 

DISCONNECT FUNCTION 

The disconnect function disables the TRM for all PIO 
operations from NCP. PIOs from MOSS will still be 
accepted. 

This function also prevents the TRM from sending any level 
2 interrupt to NCP. Errors and TIC interrupts will be 
reported to MOSS when the TRM is in the disconnect state. 
As soon as the CCU PIO disable latch is set, an IOC timeout 
will occur in case of an IOH sent to the TRM from the NCP. 
CONNECT FUNCTION 


The connect function allows the reconnection of the TRA to 
NCP. The MOSS also sends a mailbox to the control program. 


The origin of a PIO is determined to be from MOSS if IOC 
data bus bit 12 is ON during TA time. 


Operation | TA TD 
moss [an [Ncr 


x 

X 
x 

x 

x 


cc TRM address B'01001sss' 
sss is the sub-group address (board address) 
zzzz is the command completion value in the TRM 


Disconnect CTRSS stop) 
Set latch disconnect 


Level 1 to NCP 


Get level 1 error status |X'ccD5'° 


reg 
Set latch CCU PIO disable 
Send interrupt MOSS 


X*' 2222! 


X*'0c00' 


Get command completion 


Connect (TRSS start) 


Reset latch disconnect 


Send mailbox to NCP 


TRA Reset Operations 


The purpose of this topic is to describe all the mechanisms 
which allow the TRA or the subset of the TRA to be put ina 
defined state. 


There are three functions which are implemented to reset 
the TRA or a part of the TRA: 


The hardware reset function 
The programmed reset function 


The TIC reset function. 


HARDWARE RESET FUNCTION 

This function is activated by the reset tag on the IOC bus. 
It completely resets the TRA: 

e All requests on the IOC bus are deactivated. 


° The TRM reset bit is forced ON in the TRM control 
register (which indicates a reset has been done). 


e The TIC reset bits are forced ON Cand the reset tags on 
the TIC bus) in the TIC control register. 


e All the interrupts and their associated statuses are 
reset. 


° The disconnect bit and the CCU PIO disable bit are 


reset. 
e The entire control logic is forced to idle state. 
@ More generally, all other functions and all other 


registers are forced in their inactive state. 


PROGRAMMED RESET FUNCTION 


This function is initiated by a PIO CIOH or MIOH). It 
allows the program to reset the TRM without resetting the 
attached TIC and the connect/disconnect state of the TRM. 


The result is the same as the hardware reset except the TIC 
reset bits, the disconnect mode latch and the CCU PIO 
disabled latch are left tin their current state. 


RESET TIC FUNCTION 


This function is activated by writing to the TIC control 
register with the bit reset TIC ON. 


The reset bits are connected to the TIC reset tags on the 
TIC bus. 


The reset tag is active as long as the reset bit is on in 
the TIC control register. 


The TIC reset tag causes the TIC to disconnect itself from 
the ring and perform a reset. 
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TRM Error Detection and Reporting (Part 1 of 2) 


Parity Checker to the IoC Bus (1) 


This parity checker is provided to check the validity of 
the data to/from the IOC bus and from/to the TRM. 

If a parity error is detected, the TRM can report the error 
-to the CCU in two different fashions: 


Parity error detected by the adapter 


The first way is that the TRM will not answer valid 
halfword CVH) to the CCU at TD time and cause a time 
out on the JI0C bus. 


Parity error detected by the I0C 


The TRM will answer VH and letting the IOC bus detect 
the parity error with its bus parity checker. 


For either way, once the TRM receives halt from the 

IoC, the error is logged in the level 1 error status 
register. The IOC then alerts the CCU by a level 1 

interrupt. | 


Parity Checker to the TIC Bus (2) 


A parity error caused by the data or addresses transferred 
between the TRM and the TIC is detected by this checker. 
-An error is reported by logging it into the level 2 error 
status register and raising a level 2 interrupt to the CCU. 
For a DMA operation, the TRM will send bus error CBERR) to 
the TIC so that the TIC will retry the DMA operation. 


Internal Parity Checker (3) 


The internal parity checker validates the data or address 
in the TRM internal buffer registers. 

Errors detected by this checker will be logged in the level 
2 error status register. 

The TRM then raises a level 2 interrupt to the CCU. 

The TRM will signal bus error to the TIC in case of an 
error during a DMA operation. 


“DTACK Checker (Timer) (4) 


This checker is used to detect a time out error during an 
MMIO operation in case the TIC does not answer data 
acknowledge (DTACK). 


If a time-out occurs, the TRM will release all the control 
tags to the TIC to terminate the operation. 

An error will be logged in the level 2 error status 
register anda level 2 interrupt is requested. 


-AS/DS Checker (Timer) (5) 


This timer is provided to detect a time out error during a 
DMA operation. 


TRM Hardnare Checkers Placement 


“ee 0'0'0' 0 6 © 0'6' 8 e'e @ 6 © 0'8 8 OO 8 6'6 66 866 6 8 68 6 8 Oe SOG 0'0'6' e000 0'6' 80's 00’ 80's e' eee een aa’? 9” 
BOC OS a a a ee he he he he he he he eG 


. Checker 3 
R/W 


Checker 1 


IOC 
Bus 
To 
RDV 


= 


Checker 7 e Checker 2 i x Bus 
: R/W 


TIC 


Checker 9 se 


zs Checker 5 


TRM hardware checkers placement 
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Idle Checker of the TIC Bus Tags (6) 


This checker checks that all the TIC interface tags are 
inactive during the idle state. 

An error is reported by logging it into the level 2 error 
status register and raising a level 2 interrupt to the CCU. 


Idle Checker of the TIC Address/Data Bus (7) 


This checker checks the TIC interface address/data bus 
during the idle state. 

Any. existing error is reported by logging it in the level 2 
error status register and alerting the CCU with a level 2 
interrupt. 


Data Strobe Checker (8) 


The data strobe checker is used in DMA operation to check 

the consistency between the starting address of the CCU 

Raney soe or odd) and the activation of the data strobes 
DS/LDS). 


If any data strobe error is detected, it is logged in the 
level 2 error status register anda level 2 interrupt is 
sent to the CCU. © 


Invalid PIO Checker (9) 


Any invalid PIO command is detected by this checker. 
The error is logged in the level 1 error status register 
after receiving halt from the IOC bus. 


TRM Error Detection and Reporting (Part 2 of 2) 


1.]/PIO/TRM | TA |Checker 1 |.No VH raise -I0C timeout 12.{/DMA Rd. |Buil|Checker Parity error in | -Level 2 
“rite or Wait for halt -Level 1 int. ret ADDH, ADDL interrupt 
r. 


checker 9 |.Log error in -Halt xferred from TIC SErcor 6n- Tie 
level 1 error -Get level I -CSCW short/dir. bus 
register error status |. Raise VH -No error 


-Send valid detected I0C 
PIO/TRM TD {Checker 1 |.Same as’ case no.l 
write 


pattern w/EO0C 
-BERR to TIC 

PIO/TRM Checker 1 |.Same as case no.l 

read or 


-Log err.in level 
checker 9 


2 error register 
PIO/TRM TD {Checker Il 
read 


or 


-L0C detected 
parity error 
-Halt 

-Get level 1 
error status 


~-Raise VH 


|.Find bad parity 
Halt 

-Get level 1 
error status 


-VH Raise; 
Wait for halt 
-Log error in 

level 1 error 
register 


-Wait for halt 
.Log error in 


checker 
level 1 error 
register 


13.;DMA Rd. [CSCW/Checker 1 | 
DMA Wr. [UC 
gate 
-BERR to TIC 


4.|]DMA Rd. |Data|/Checker 1 |.Same as Case no.l 
-BERR to TIC 

DMA Wr. [|Data]Checker 1 -Same as Case no.4 
-BERR to TIC 


j~2 


case no.l 


MMIO Wr. Checker 1 |.Same as 


or 
MMIO Rd. checker 9 


MMIO Wr. Checker 1 


15% 


-Same as case no.l 


Level 2 error interrupt 


register 


TD [Checker 1 |.VH raise 16.]DMA Wr. |Data]Checker Detect parity -Stop -.Level 2 
Wait for halt or error or 7.0. Oper. interrupt 
|.log error in checker pekcts valid 
, or pattern 
poeta checker -Raise VB + M 
or ~-BERR to TIC 
-Log error tn -Level 2 checker 


17.;DMA Rd. |Sata 


-Detect parity 
error or 7.0. 
-Raise VB + M 

-BERR to TIC 


-.Level 2 
interrupt 


checker 


or 
Checker 
ior 


ac 
oa 
er 
1) 


MMIO Wr. Checker 2 
or 
checker 3 
or 
checker 6 

| or 
checker 7 

D4 | | 


'Checker .Log error in -Level 2 checker 
oe ene 18.} Inter— IACK| Checker -Log error .Level 2 
.Drop CS rupt or In level 2 interrupt 
Drop AS/DS checker error register 
or .Send line ID B 
10.)/MMIO Rd. .log error in .Level 2 checker 
: level 2 error interrupt on 
register checker 
~Send valid or 
checker 


ei NBO PF WwW NDOT Oo MN WwW MO] oO MH WwW A 


Inter— 
rupt 


Checker -No answer Get 
line ID 
Wait for halt 


-Llog error in 


Halt 
-Get level 1 
error status 


-Level 2 
Interrupt 


~ 
—" 


= 
= 
a 
=) 
= 
i | 


.Log error in 
level 2 error 


register level 1 error 
1 .Send valid reg. (same as 

pattern eae : 
-Drop CS .Leve no 


p— 
wo 
G> 
re 
ro) 
oO 


reset 


f -I0C timeout 


|. Drop AS/DS 
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TRA Interaction with Control Program (Part 1 of 2) 


TIC INITIALIZATION 
The NCP Token-Ring Interconnection CNTRI) program initializes a TIC as follows: 


1. The NTRI resets the TIC by activating the reset bit in the TIC control register and 
then deactivating the reset bit. 


2. NTRI issues read interrupt register MMIO operations until the initialize bit is a l 
and the error and test bits are 0. 


3. NTRI writes X'0200" into the TIC address register using an MMIO operation. 


4. NTRI loads 22 bytes of initialization parameters using MMIO write operations to the 
TIC data with autoincrement register. 


5. NTRI writes X'9080' to the TIC interrupt register. 


6. NTRI issues read interrupt register MMIO operations until the initialize, error and 
test bits are all 0. The initialization is then completed. 


In order to begin normal operation, NTRI initiates communication by placing an open 
command in the system control block (SCB) and specifying the required parameters. When 
the open command status is set into the system status block (SSB) and the command status 


interrupt is received, NTRI issues a receive command so that the TIC can receive frames. 


TIC Read Interrupt Register (Initialize) 


[ Bik Name «Bit Name | 
| ri 2 Bit: 4enered | | 


Bit 9 — Initialize ‘Bit 9 = 1 Bring up successful and TIC 
ladapter ready for initialization. 

Bit 9 = 0 Initialization completed with or 
iwithout error. 


Bit Description 


Bit 0 — Adapter interrupt 


Bit 10 = 1 Bring up diagnostics 
following hardware reset. 
‘Bit 10 = 0 When initialize is set to l. 


Bit 10 — Test 


iBit 11 —- Error IBit 11 = 1 Error during bring up 
idiagnostics or initialization sequence. 


Bit 12-15 specify the error condition. 


Contain bring up error code if test = 1. 
lContain bring up initialization error code 
if test = Q. 


Bit 12-15 — Error code 
(bring-up or 
initialization) 
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Bits 12-15 - Bring-Up Error Code (Test = 1) 


ROS CRC error 
jour [fot interface control resister errer| 


Bits 12-15 - Initialization Error Code (Test = 0) 


Error Code Description 


Initial test error 


Initialization error codes are as follows: 


0001 Invalid parameter lengthiThis code will be set if 22 bytos 
are not passed. 
| 0011 Invalid receive burst The receive burst size Pe odds. | 
size 
0100 jInvalid transmit burst The transmit burst size ve odd. 
size 
0101 iInvalid DMA abort IThe bus error or parity error eeune 4 
thresholds is zero. | 


0110 Invalid SCB address The SCB sddre<s 1s odd. | _ | 
Oill Invalid SSB address The SSB address is odd. | | 


1000 MMIO parity error TIC adapter detects a parity error | 
| during a system MMIO write operation| 


DMA timeout 


Error Code Type 


ITIC adapter times out (10 seconds) 
waiting for a test DMA transfer to 
icomplete. 


DMA parity error 


1011 |DMA bus error | 
1100 |DMA data error : 


Adapter check 


TIC adapter detects bad parity from 
the CCU during one of the test DMA 
transfers. 


The CCU asserts bus error during one] 
of the test DMA transfers. | 


The initialize DMA test fails due 
to a data compare error. | 


iThe TIC adapter has encountered an 
funrecoverable hardware error (for 
idetails see page 15-171). 


TRA Interaction with Control Program (Part 2 of 2) 


COMMANDS TO TIC 
The following commands are initiated in the TIC adapter by 
loading the system control block and interrupting the TIC 
adapter to cycle steal the command from the SCB. A maximum 
of 3 commands Creceive, transmit and one other command) can 
be executed at the same time. 
e Open command 
Used to begin communications with the TIC. The TIC is 
enabled to recetve frames. This command also inserts 
the TIC into the ring. 
e Transmit command 
Used to transmit frames from the CCU to other nodes. 
° Transmit halt 
Used to interrupt a transmit operation. 
e Receive command 
Used to receive frames from other nodes. This command 
15 normally issued only once after the open command is 
issued. 


° Close command 


Used to terminate communication on the ring. I[t 
removes the TIC from the ring. 


e Set group address 


Used to change the TIC adapter group address after the 
open command has been issued. 


@ Set functional address 


Used to set or reset the TIC adapter functional address 
after the open command has been issued. 


e Read error log 
Used to read and reset the TIC adapter error log 
@ Read adapter 


Used to transfer TIC adapter storage to the CCU. 
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Chapter 15 Token-Ring Subsystem 


Section 2. Troubleshooting Guidelines 
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DC Voltages and Tolerances at Board Pin Level 


Notes: 
es 02-PS7 only (3726) 


2. O1-PS4 only (©3725) 
3. The TRA uses only this ™+ 5.0 volts” voltage 


RING INTERFACE ELECTRICAL CHARACTERISTICS 


Ring Receiver 


Minimum input signal: 50 millivolts peak-to-peak. 


Ring Transmitter 


Output signal: between 3.0 and 4.5 Volts peak-to-peak. 
Output load: 150 Ohms +10%. 


TRSS Extended Troubleshooting Techniques 


++ _ 3725 Model 1 


e For TRA troubleshooting, see page 15-800. 
e For interrupt request to CCU, see page 15-810. 


e For cycle steal request to CCU, see page 15-820. 


OR 


MIOC Bus | 
Cables (2 


MMB (01A-A1) 
Common to Models 1 and 2 


CCU to Storage Bus 
Cables(7) through 
CCUB (01A-A2) 

Common to Models 1 and 2 


CLAB1 (01A-A3) 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


(When no Gate 018) | 


| a (When no 3726) | 


LAB Pos 3 (01B-A1) 


cs5 ie 


| 
LICs | | 
° . 
| iI 
css | FES | Lics | 
«2 Eee 
(See Note 2) | 
| 
CLAB2 (018-A2) | 
cs3 | FES | tics | 
2) “4 | 
> 
fa) 
e CA2 | 
Primary !OC Bus 
Cables(1) (2) (3) | 
(See Note 1) | 


3725 Model 2 (With CCUB and MMB) ——————_____> 


LICs 


RDOV-1 


CA1 


C2LB (01A-A3) | 
| 
CA2 | 


LAB Pos 3 (01B-A1) (See Note 2) 


2 | 
“2 


CS5 


RDV-3 
é wT 
wa Mm 
” 
i 
2 


CS6 


Primary !OC Bus 


Cables(1) (2) @) (See Note 1) 


C2LB2 (01B-A2) 


~ “ 


CA3 


R Dv-2 


CA4 


CAB (02C-A1) 
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< ma 

: 

om cal 
Secondary !OC Bus 


Cables @3 4) @5) 


(See Note 1) 


(When no Gate 028) [«]- _— 


3726 


LAB Pos 6 (02A-A1) 


2 


(See Note 2) | 


RDV-5 


LAB Pos 5 (02A-A2) 


(See Note 2) 


RDV-6 


LAB Pos 4 (02A-A3) 


| oe 
po] [oe 


(See Note 2) 


ROV-7 


Legend: Bus Terminator (BUSTERM) 


Note 1: See page 4-070 for cable card connector identification. — 


LAB Pos 8 (02B-A2)} 


LICs 
ron 
sf 
& 
CS16 LICs 
2 
-(See Note 2) 
LAB Pos 7 (02B-A3) 
esi3 | FES | ics 
co 1 
> 
© 


(See Note 2) 


Note 2: LAB Pos 3 to 8 organization Jf LAB type C Installed (TRA) 


LAB Pos, 3 to 8 


RDV — 


TICs 


Token-Ring Subsystem Troubleshooting 


TOKEN-RING ADAPTER ISOLATION (3725/3726) 


By depopulating the IOC bus (see page 11-803), it is 
possible to change the running environment of the 
diagnostics. A redrive or its attached adapters, suspected 
of causing a failure, can be disconnected by unplugging the 
top connectors of that redrive. 


To isolate a TRA, it is necessary to unplug the scanner on 
the same LAB. Any or all of the TICS may be unplugged from 
the TRA. Similarly, a scanner can be isolated on a LAB C 
by unplugging the TRA. 


Note: Any configuration changes require the updating of 
the CDF. Sections ‘'F' to "H' of the TRSS diagnostics 
cannot be run without at least one TIC installed. 


TRSS CLOCKING 


The TRMs free running latch clocks are generated by the 
RDV. They are called CLK1, CLK2 and CLK3 as shown on pages 
5-053 and 5-054 (same as those used by FES). 

The TRM generates the 7.35 MHz "System B clock" for the 
TICs. It is only an interface clock for the interface 
between the TRM and the TIC. It is on the TRM card at pin 
J04. 


TRSS DIAGNOSTICS ORGANIZATION 


Sections A-E of the TRSS diagnostics test only the TRM card 
of the TRA. These sections will run regardless of the TIC 
configuration. Sections F, G, and H test the TICs and the 
interface between the TICs and the TRM. These last three 
sections cannot be run unless at least one TIC is 
installed. 


Routines TFO01 and TGOl1 invoke the TIC internal tests and 
verify all types of communication Cinterrupt, cycle steal, 
MMIO) between the CCU and the TIC. Routine THO] tests the 
management of errors on the TIC bus. These routines are 
designed to run on each installed TIC, then correlate and 
display error information. Isolation of errors is 
therefore greatest when no specific TIC is requested for 
the diagnostic run. An error reference code (ERC) is given 
in the ADDITIONAL INFO field for each TIC tested. 


When errors are detected for more than one TIC and the ERCs 
given are different, it may be helpful to invoke sections 
TF to TH for each TIC independently using the LINE==> field 
in the diagnostic request menu. The request will be run 
using only the TIC selected and the remaining TICs will be 
kept in their reset state. In this manner, some failures 
which cause all TICs to be suspected may be isolated to the 
TRM and one TIC. 
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Interrupt Requests to CCU (Part 1 of 2) 
[with TRA (LABC) Installed on any LAB pos 3 to 8) 


PRESELECTION MECHANISM INTERRUPT PRIORITY STRUCTURE 


The TRA supports the preselection mechanism used by the Priority determination is done in three different places: 
scanners for level 2 interrupts and cycle steal requests to 

the CCU. Each TRA may be given high or low priority; this « 
priority is common to both the level 2 interrupt requests 

and cycle stealing. The priority level is assigned by the 

Set TRM control register PIO operation; bit 1 on indicates 

high priority, off indicates low priority. 


Scanner/TRA level 


When two adapters are plugged into the same LABB or 
LABC, the first adapter (even address) responds first 
if it has a priority higher than or equal to the 
priority of the second adapter (Codd address). 


INTERRUPT PRESELECTION 


When an adapter requires service from the CCU for a 
specific line, it issues a level 2 interrupt request to the 
CCU via the IOC bus. More than one adapter may raise an 
interrupt request at the same time. 


The level 2 preselection mechanism continuously determines 

which scanner(s)/TRM(s) has raised the highest priority 
level 2 interrupt request (according to the predetermined 

priority level set by the microcode). The 
scanner(s)/TRM(s) with the highest priority is said to be 
‘preselected’. 


INTERRUPT AUTOSELECTION 


To service the level 2 interrupt request, the control 
program issues a 'get line identification’ PIO read 
instruction. This instruction is decoded by all 
scanners/TRAs, starting the autoselection operation. When 
the instruction is issued, the preselection mechanism | 


The mechanism works as follows Crefer to LAB-3 on the 
diagram): 
level 2 interrupt request and the priority bit (CSP 
XRO5, bit 5 or TRM control register, bit 2) set, they 
are ANDed together and raise the '-level 2 priority’ 
line to the RDV card. The ‘'-level 2 select out 
secondary’ signal coming from the redrive card is not 
propagated to the second adapter. 


Board level 


In the 3725, the boards reply in the following order: 
CLAB-1, CLAB-2, LAB-3, CAB (frame redrive), or C2LB, 


C2LB2, and LAB-3 for the 3725 model 2. 


In the 3726, if none of the boards in the 3725 have 
replied, the boards reply in the following order: 
LAB-6, LAB- 5, LAB- 4, LAB- 7; LAB-8. 


The mechanism works as follows (refer to CLAB-1 and 
LAB-3 on the diagram): suppose that one of the 


if the first adapter on the board has both a 


adapters of LAB-3 has both a level 2 interrupt request 
and the priority bit on, but that the single CSP of 
CLAB-1 has only a level 2 interrupt request. The 
"-level 2 priority’ line from the CSPs of LAB-3 passes 


stops; no further level 2 requests are taken into account, 
regardless of their priority level. Only the preselected 
scanner/TRM answers the "get line ID* command. If more 
than one adapter has interrupt requests of the same through the OR of the RDV-3 card to raise the ‘level 2 
priority pending, the adapter/TRA that responds depends priority’ line at pin G09 of the redrive card. This 
only on the position reached by the preselection mechanism pin 1s DOT-ORed with the other redrive cards, and 
at that moment in time. causes the CLAB-1 redrive card to pass on the '-Select 
out primary’ signal to LAB-3 (via CLAB-2) despite the 
fact that CLAB-1 itself has a low-priority interrupt 
pending. 


® Frame level 


The frame redrive, which acts as a relay to the 
secondary I0C bus, can only pass on the selection 
signal if none of the boards in the 3725 have replied. 


Interrupt Requests to CCU (Part 2 of 2) 
with TRA (LABC) Installed on any LAB pos 8 to 8 
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Cycle Steal Requests to CCU (Part 1 of 2) 


CYCLE STEAL PRESELECTION 


When a scanner or TRA requires service from the CCU for a 
specific line, it issues a CS request to the CCU via the 
IOC bus. More than one scanner or TRA may raise a CS 
request at the same time. 


The CS preselectton mechanism continuously determines which 
scanner(s) or TRACs) has raised the highest priority CS 
request Caccording to the predetermined priority level set 
by the microcode). The scanner(s) or TRAC5S) with the 
highest priority is said to be ‘preselected’. 


CYCLE STEAL AUTOSELECTION 


To service the CS request, the CCU issues a ‘cycle steal 
grant’. This line is trapped in the preselected scanner or 
TRA, and the CS operation starts. 


CYCLE STEAL PRIORITY STRUCTURE 
Priority determination its done in three different places: 
e Scanner or TRA level. 


When two adapters are plugged into the same LABB or 
LABC, the first adapter Ceven address) responds first 
if it has a priority higher than or equal to the 
priority of the second adapter (Codd address). 


The mechanism works as follows Crefer to LAB-3 on the 
diagram): if the first adapter on the board has both 
the CS request and the priority bit (CXR05, bit 5 or TRM 
Control register bit 1) set, they are ANDed and raise 
the '-CS request’ line to the RDV card. 


° Board level 


In the 3725, the boards reply in the following order: 
CLAB-1, CLAB~2, LAB-3, CAB (frame redrive), or C2LB, 
C2LB2, and LAB~-3 for the 3725 model 2. 


In the 3726, if none of the boards in the 3725 have 
replied, the boards reply tn the following order: 
LAB-6, LAB-5, LAB-4, LAB-7, LAB-8. 


The mechanism works as follows Crefer to CLAB-1 and 
LAB-3 on the diagram): suppose that one of the adapters 
of LAB-3 has both a CS request and the priority bit on, 
but that the single CSP of CLAB-1 has only a CS 


request. The '-CS request’ line from the CSPs of LAB-3 


passes through the OR of the RDV-3 card to raise the CS 
request line at pin M08 of the RDV card. This pin is 
DOT-ORed with the other redrive cards, and causes the 
CLAB-1 redrive card to pass on the '-CS grant 
secondary’ signal to LAB-3 (via CLAB-2) despite the 
Ube CLAB-1 itself has a low-priority CS request 
pending. | 


Frame level 
The frame redrive, which acts as a relay to the 


secondary I0C bus, can only pass on the selection 
signal if none of the boards in the 3725 have replied. 
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Cycle Steal Requests to CCU (Part 2 of 2) 


3725 Model 2 
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A 


ABEND 
ac, AC 


ACB 


BUSTERM 
BZL 


C 


CA 
CAB 
CAC 
CADR 


CADRUK 


CB 
CCA 
CCIN 


CCITT 


CCLK 


ampere 
abnormal end of task 

(1) alternating current 

(2) abandon call (signal) 

(3) address compare 

adapter control block 

Advanced Communication Function 
affirmative acknowledgment (BSC) 
adapter clock (card) 

add character register 
Cinstruction) 

automatic calling unit 

address exception 

address exception key 

automatic gain control (signal) 
add halfword register 
Cinstruction) 

adapter-initiated operation 
average instruction time 
arithmetic and logic unit 

(1) add register Cinstruction) 
(2) amplifier 

auto-restart card in unit 01 
auto-restart card in unit 02 
add register immedtate 
Cinstruction) 

American National Standard Code 
for Information Interchange 
attention 

(3727 operator console key) 


branch Cinstruction) 

branch and link Cinstruction) 
branch and link register 
Cinstruction) 

branch on bit Cinstruction) 
block check character (BSC) 

bit clock control word 

branch on C latch Cinstruction) 


branch on count Cinstruction) 

box error record 

background 

bill of material 

bits per second 

binary synchronous communication 
basic storage module 

basic storage module interconnection 
(card) 

branch trace 

branch trace/address compare (card) 
basic telecommunication access 
method 

IOC bus terminator (card) 

branch on Z latch Cinstruction) 


(1) Celsius 

(2) control (X.21 signal) 
channel adapter 

channel adapter board 

common adapter code 

channel adapter driver receiver 
(card) 

channel adapter driver receiver 
type UK (card) 

circuit breaker 

communication common adapter (card) 
channel-to-CCU interface (card) 
Comite Consultatif International 
Telegraphe et Telephone 

CCU clock (Ccard) 


eee Am, 


CCMD 
CCN 
CCR 


CCU 
CCUB 
CCW 


DC 


current command (storage) 
communications controller node 
compare character register 
Cinstruction) 
central control unit 
CCU board 
channel control word 
configuration data file 
configuration data set (NCP/EP) 
(1) customer engineer 

(WIC term for FE) 
(2) channel end (channel status) 
CE latched indicator analytic 
(card) 
channel control word 
channel interface (card) 
compare halfword register 
Cinstruction) 
channel and line attachment board 
controller load/dump program 
communication network management 
communication network management 
interface 
console 
command processor, control program 
control panel adapter (card) 
control progam information table 
connection point manager 
checkpoint trace 
(1) compare register Cinstruction) 
(2) call request (signal) 
cyclic redundancy check 
compare register immediate 
Cinstruction) 
check record pool 
€1)3 cycle steal 
(2) communication scanner 
cycle steal control word 
cycle steal grant 
cycle steal grant high 
cycle steal grant low 
communication scanner memory 
(card) 
communication scanner processor 
communication scanner processor 
(card) type 1 
communication scanner processor 
(card) type 2 
cycle steal request 
cycle steal request high 
cycle steal request low 
control subsystem 
channel status word 
clear to send (signal) 
control type 1 (card) 
control type 2 (card) 
card vendor transistor logic 
Carry/zero (latch) 
CLAB in 3725 Model 2 


diskette adapter card 

destination address field (SNA) 
data byte (signal) 

(1) direct current 

(2) data chaining (channel status) 
data circuit-terminating equipment 
diagnostic control facility 
diagnostic control monitor 

device end (channel status) 

data flow type x (card) 

(where x = 1, 4, or 5) 
differentiator 

data line occupied (signal) 

direct memory access 

digit present (signal) 


DSx 
DSC 
DSR 
DSRS 


DTE 
DTR 
DVB 
DX 


EBCDIC 
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digit signal 2 to power x 
distant station connected 
data set ready (signal) 

data signaling rate selection 
(signal) 

data terminal equipment 

data terminal ready (signal) 
asynchronous~devices (SNA) 
duplex (full-duplex) 


extended binary-coded decimal 
interchange code 

engineering change 

error checking and correction 
(card) 

elementary data exchange 
Electronic Industries Association 
enquiry C€BSC) 

end of transmission (BSC) 
emulation program 

emergency power off 

error reference code 
environmental recording, editing, 
and printing Cprogram) 

error recovery procedure 
emulation subchannel 

emulation subchannel high 
emulation subchannel low 

C1) electrostatic discharge 
(2) external symbol dictionary 
end-of-transmission block 
character (BSC) 

end-of-text character (BSC) 
expected 


flag address control 

Federal Communications Commission 
final call progress signals (X.21) 
front-end scanner (card) 

FRU isolation code 

frequency modulation 

function (CCU FNCTN) 

(3727 operator console key) 

FES parameter/status 
field-replaceable unit 

foot 


graphic configuration file 
general purpose register 
generalized PIU trace 
generalized trace facility 


half-duplex 

header 1 (diskette) 

high level interface request 
high speed channel 

hardware 


Hertz2 


instruction address register 
insert character Cinstruction) 
integrated communication adapter 
interface control block (storage) 
internal clock control 

insert character and count 
Cinstruction) 

interface control word 
identifier (diskette) 

internal function test 

in mailbox (MOSS) 

initial microcode load(Cer) 

Inch 

input Cinstruction) 

intermediate network node 
inoperative (Cline, modem, 


LNVT 


LOR 


A-001 


or terminal) 

input/output control 
input/output control bus 
input/output control system 
adapter input/output hal fword 
Cinstruction) 

adapter input/output halfword immediate 
Cinstruction) 

input/output interrupt request 
register 

initial microcode load 
intermediate network node 
instruction pre-fetch 

initial program load(Cer) 
isolated pacing response (SNA) 
interrupt request removed 
intermediate text block (BSC) 
isolation verification tests 


1024 (bytes or words) 
keyboard 

kilobits per second 
kilogram 

kilohertz 

not ok 


load Cinstruction) 

load address Cinstruction) 
line attachment board 

line attachment board type A 
line attachment board type 
line attachment board type 
local area network 
lagging address register 
line control block (storage) 
line control definer (storage) 
load character with offset 
register Cinstruction) 

load character register 
Cinstruction) 

line communication status 
(storage) 

line description file 
light-emitting diode 

load halfword Cinstruction) 
load halfword with offset 
register (Cinstruction) 

load halfword register 
Cinstruction) 

line interface buffer 

line interface coupler 

line interface coupler type 1 
(card) 

line interface coupler type 2 
(card) 

line interface coupler type 3 
(card) 

line interface coupler type 4A 
(card) 

line interface coupler type 4B 
(card) 

line identification 

low level interrupt request 
link level 2 test 

line vector table (storage) 
error logging program of access 
method 

load with offset register 
Cinstruction) 

link problem determination aid 
load register Cinstruction) 
longitudinal redundancy check 
load register immediate 
Cinstruction) 

local storage 


Ow 


local storage address register 
large scale integration 

local storage register (CSP) 
level sensitive scan design 


meter 

medium access control 
maintenance analysis~procedure 
machine check/program check 
MOSS control card 

machine configuration table 
MOSS data operand register 
miscellaneous data recorder 
memory (card) 

miscellaneous equipment 
specifications 

modified frequency modulation 
megahertz 

MOSS interface control block 
maintenance information manual 
MOSS input/output 

MOSS input/output control (card) 
MOSS input/output halfword 
MOSS input/output halfword 
immediate 

machine level control 

machine load table (diskette) 
millimeter 

memory and MOSS board 

MOSS memory card 

MOSS memory module 8K 

MOSS memory module 24K 

MOSS memory module 32K 

minute 

modifier 

maintenance and operator subsystem 
MOSS processor card 
millisecond 

machine status area (console) 
machine status display 
millivolt 

negative acknowledgment (BSC) 
network communication control 
facility CCNM) 

network control program 

AND character register 
Cinstruction) 

network expansion option 

AND halfword register 
Cinstruction) 

network logical data management 
network operation support program 
CVTAM) 

network problem determination 
application (CNM) 

AND register Cinstruction) 

AND register immediate 
Cinstruction) 

non return-to-zero inverted 
nanosecond 

native subchannel 

network terminal option 

NCP Token Ring Interconnection 
Nippon Telegraph Telephone 


oc 
OCR 
OEM 
OEMI 
OHR 


OLTEP 
OLTSEP 


overcurrent 

OR character register 
Cinstruction) 

original equipment manufacturer 
original equipment manufacturer's 
information 

OR halfword register 
Cinstruction) 

online test execution program 
online test standalone execution 
program 

online test system 

online terminal test 

out mailbox 

operation decode 

OR register Cinstruction) 

OR register immediate 
Cinstruction) 

output Cinstruction) 

overvoltage 


primary control field (storage) 
program-controlled interrupt 
power check reset 

processor control word 


parallel data field (storage) 


partitioned emulation program 
program function 

(3727 operator console keys) 
prefetch address register 

phase control power block x 
unit Ol 

phase control power block x in 
unit 02 

phase control power block x in 
unit 02 

program initiated operation 
program interrupt request register 
part number 

prefetch operation register 
power-on reset 

power supply 

parameter/status area (storage) 
program status word 

post, telephone and telegraph 
Cagency) 

phototransistor 

parity valid (signal) 

power board unit 01 

power board in unit 02 
power-control analog in unit 01 
(card) 

power-control analog in unit 02 
(card) 

power-control logic in unit 01 
(card) 

power-control logic in unit 02 
(card) 

power resistor card 


register to immediate address 
Cinstruction) 

repair action code 

random access memory 
reliability, availability, and 
serviceability 

RC access method 

receive 

receive data (signal) 

redrive (card) 

redrive adapter (card) 
register external Cinstruction) 


RECFMS 


RECMS 
REQMS 


RFS 


record formatted maintenance 
statistics 

record maintenance statistics 
request for maintenance 
statistics 

ready for sending (signal) 

Cor clear to send CTS) 

register to immediate operand 
Cinstruction) 

request initialization mode 
read-only key 

read-only storage 

read-only storage address register 
revolutions per minute 

remote power off 

request for price quotation 
register to register (Cinstruction) 
register to storage Cinstruction) 
register to storage with addition 
Cinstruction) 

branch Cinstruction) 

retry count (X.21) 

retry timer (X.21) 

request to send 

reverse itnterrupt (BSC) 
read/write 


second 
stand-alone link test 
storage address register 


(1) scanner control block (storage) 


(2) system control block 

secondary control field (storage) 

(1) subtract character register 
Cinstruction) 

(2) silicon-controlled rectifier 

storage control (card) 

serial data field (storage) 

synchronous data link control 

(SNA) 

system engineer 

selection 

(3727 operator console key) 

secondary status (storage) 

subtract halfword register 

Cinstruction) 

set initialization mode 

start input/output 

scanner interface trace 

storage key address 

storage-protect key data 

register 

set normal response mode 

start of heading (BSC) 

storage protect 

storage protect/ 

address exception 

storage protect key 

subtract register Cinstruction) 

subtract register immediate 

Cinstructtion) 

shift left register 

start-stop 

system status block 

system support programs 

store Cinstruction) 

store character Cinstruction) 

store character and count 

Cinstructtion) 


T 
TERMAI 
TERMB1 
TERM2 
TG 
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store halfword Cinstruction) 
storage 

start of text (BSC) 

supervisor call 

synchronous idle (BSC) 

system generation 

time address 

trace analysis program 

temporary address register 

time command 

telecommunications access method 
task control block 

trace correlation counter 
(storage) 

test connector pin 

two channel switch (see TPS) 
time data 

terminator type A in unit Ol 
(card) 

terminator type B in unit O01 
(card) 

terminator in unit 02 Ccard) 
transmission group 

(NCP line trace) 

token ring interface coupler card 
trace interface control block 
test I/0 

two-processor switch (feature) 
(also referred to as JCS) 

trace parameter status area 
token ring interface adapter 
test register under mask 
Cinstruction) 

token ring interface multiplexor card 
token ring subsystem 

trace record unit 

transmitter signal element timing 
transmission subsystem 

translate table area 

temporary text delay (BSC) 


unumbered acknowledgment 
unit control word 

unit exception (channel status) 
unit emergency power off 
United Kingdom 

user key address 

user key program 

user key data register 
user key level interrupt 
(see ASCII) 

microsecond 

undervoltage 


volt 

valid byte (signal) 

volts, alternating current 
volts, direct current 
variable frequency oscillator 
valid halfword (signal) 
vertical redundancy check 
virtual telecommunication access 
method 

CCITT V.24 recommendation 
CCITT V.25 recommendation 
CCITT V.28 recommendation 
CCITT V.35 recommendation 
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watt 

wait before transmit positive 
acknowledgment (BSC) 

wrap back (signal) 

working register 

working storage data register 


exchange identification 
exclusive OR character register 
Cinstruction) 

exclusive OR halfword register 
Cinstruction) 


exclusive OR 

exclusive OR register 
Cinstruction) 

external registers 

exclusive OR register immediate 
Cinstruction) 

CCITT X.21 recommendation 


Wiring diagram 


control program modifier function 


zero insert 

2 register 

50-Hz phase control in unit 01 
(card) 

50-Hz phase control in unit 02 
(card) | 

60-Hz phase control in unit 01 
(card) 

60-H2 phase control in unit 02 
(card) 
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This glossary defines all new terms used 
in this manual. It also includes terms 

and definitions from the IBM Vocabulary 

for Data Processing Telecommunications, 

and Office Systems, GC20-1699. 


A 


access line: 


In the diskette drive, a line that trans- 
mits pulses to turn the stepper motor. 


adapter-initiated operation CAIO): 


A transfer of up to 256 bytes between an 

adapter (channel or scanner) and the CCU 

storage. The transfer is initiated by an 
IOH/“IOHI instruction, and is performed in 
cycle stealing via the IOC bus. 


addressing: 


A technique where the control station 
selects, among the DTEs that share a tran- 
smission line, the DTE to which it its 
going to send a message. 


alcohol pad: 


A pad soaked with iso-propyl alcohol. 


alternate cylinder: 


In the diskette drive, the area containing 
sectors that can be assigned in place of 
sectors that are not usable. 


alternate track: 


In the diskette drive, a track designated 
to contain data in place of a defective 
primary track. 


asynchronous transmission: 


Transmission in which each character is 
individually synchronized, usually by the 
use of start and stop elements. The 
start-stop link protocol, for example, 
uses asynchronous transmission contrast 
with "synchronous transmission.’ 


auto-~answer: 


A machine feature that allows a DCE to 
respond automatically to a call that it 
receives over a switched line. 


auto-call: 


A machine feature that allows a DCE to 
initiate a call automatically over a 
switched line. 


availability: 


The degree to which a system or resource 
is ready when needed to process data. 


B 


bail assembly: 


In the diskette drive, a mechanical arm 
that operates under control of the head 
load-solenoid to load or release the 
read/write head load arm. 


belt clearance slots: 


In the diskette drive, grooves in the fan 
enclosure that permit the ac motor belt to 
turn without rubbing against the fan 
enclosure. 


binary synchronous communication (BSC): 


A uniform procedure, using standardized 
set of control characters and character 
sequences, for synchronous transmission of 
binary-coded data between stations. 


box error record CBER): 


Information about an error detected by the 
controller. It is recorded on the disk- 
ette and can be displayed on the operator 
console for error analysis. 


C 


carriage: 


In the diskette drive, the part that 
carries the read/write head under control 
of the stepper motor drive. 


central control unit (CCU): 


In the 3725, the controller hardware unit 
that contains the circuits and data flow 
paths needed to execute instructions and 
to control its storage and the attached 
adapters. 


channel adapter (CA): 


A communication controller hardware unit 
used to attach the controller to a host 
processor. 


channel interface: 


The interface between the controller and 
the host processors. 


channel and line attachment base (CLAB): 


A board that includes the first CAB and 
LAB of the controller. 


collet: 


In the diskette drive, the part that 
centers and holds the diskette to the 
drive hub. 


common carrier: 


In the USA and Canada, a government regu- 
lated private company that furnishes the 
general public with telecommunication 
service facilities. For example, a tele- 
phone or telegraph company (see also "post 
telephone and telegraph" for ccuntries 
outside the USA and Canada). 


communication controller: 


A communication control unit that is 
controlled by a program stored and 
executed in the unit. Examples are the 
IBM 3705 and IBM 3725/3726. 


Communication Network Management CCNM): 


An IBM product program that assists the 
user in identifying network problems from 
a control point. It is stored in the host 
processor and comprises the network prob- 
lem determination application CNPDA) and 
eee communication control facility 


communication scanner: 


See ‘scanner’. 


communication scanner processor (CSP): 


The processor of a scanner. 
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configuration data file (CDF): 


A file of the diskette that contains a 
description of all the hardware features 
(presence, type, address, and character- 
istics). 


control panel: 


A panel on the 3725 that contains switches 
and indicators for the use of the custom- 
er's operator and service personnel. 


control subsystem (CSS): 


The part of the controller that stores and 
executes the control program, and monitors 
the data transfers over the channel and 
transmission interfaces. 


customer engineer (CE): 


An individual who provides field services 
for IBM products. 


cooling fan: 


In the diskette drive, a fan that cools 
the stepper motor. 


crosstalk: 


In the diskette drive, data bits sensed 
from one track of the diskette while the 
read/write head is reading another track. 


cyclic redundancy check (CRC): 


A method of error checking performed at 
the receiving station after a block check 
character has been received. 


data circuit-terminating equipment CDCE): 


The equipment tnstalled at the user's 
premises that provides all the functions 
required to establish, maintain, and 
terminate a connection, and the signal 
conversion and coding between the data 
terminal equipment CDTE) and the line. 
For Some a modem is a DCE (see "mod- 
em", 


Note: The DCE may be separate equipment 
or an integral part of other equipment. 


data terminal equipment (CDTE): 


That part of a data station that serves as 
a data source, data sink, or both, and 
provides for the data communication 
control function according to protocols. 
In the 3725/3726, the DTE function is 
eee by the FES with the associated 


differentiator-amplifier: 


An electronic circuit whose output signal 
is a function of the time rate of change 
of the input signal. 


direct attachment: 


The attachment of a DTE to the controller 
without a DCE. 


diskette: 


A thin, flexible magnetic disk, and its 
protective jacket, that records the 3725 
microcode, diagnostics, error logs, and 
monitored data. 


diskette 2D: 


A diskette used for storing data on both 
surfaces with twice the usual bit density. 
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diskette drive: 


A mechanism that reads and writes disk- 
ettes. 


drive band: 


In the diskette drive, a metal band 
connected to the stepper motor pulley and 
the head carriage assembly. 


drive hub: 


In the diskette drive, a continuously 
running part that turns the diskette at 
360 rpm. 


duplex transmission: 


Data transmission in both directions at 
the same time. Contrast with ‘half 
duplex.'! 


E 


emulation program (EP): 


The function of a network control program 
to perform activities equivalent to those 
of an IBM 2701 Data Adapter Unit, an IBM 
2702 Transmission Control, or an IBM 2703 
Transmission Control. | 


enclosure: 


The diskette drive motor cooling fan safe- 
ty cover. 3 


error recovery procedure (CERP): 


A procedure designed to help isolate and, 
where possible, to recover from errors in 
equipment. The procedures are often used 
in conjunction with programs that record 
the statistics of machine malfunctions. 
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front-end scanner (FES): 


A circuit that scans the transmission 
lines, serializes and deserializes the 
transmitted characters, and manages the 
line services. It is part of the scanner. 


H 


half-duplex: 


Data transmission in either direction, one 
direction at a time. Contrast with 
"duplex.! 


Note: The functional unit using the data 
cee determines the choice of direc- 
ion. 


head/carriage: 


In the diskette drive, the unit that 
contains the read/write head. 


host processor: 


(1) A processor that controls all or part 
of a user application network. (2) Ina 
network, the processing unit in which the 
access method for the network resides. 
(3) In an SNA network, the processing unit 
that contains a system services control 
point (SSCP). (4) A processing unit that 
executes the access method for attached 
ee controllers. Also called 

os 


identifier: 


In the diskette drive, a character or 
group of characters used to identify or 
name an item of data and possibly used to 
indicate some properties of that data. 


initial microcode load CIML): 


The process of loading the microcode into 
a scanner or into MOSS. 


initial program load CIPL): 


The initialization procedure that causes 
3725 control program to commence opera- 
tion. 


input/output control CIOC): 


The circuit that controls the input/output 
from/to the channel adapters and scanners 
via the IOC bus. 


internal clock circuit CICC): 


An optional circuit that provides, through 
the LICs, the clock control to the DCEs or 
DTEs that need it. 


internal function test CIFT): 


A set of diagnostic programs designed and 
organized to detect and isolate a malfunc~y 
tion. 


J 


jacket: 


A permanently attached cover that protects 
the diskette surface. 


See ‘transmission line’. 


line attachment base (LAB): 


The unit of modularity of the transmission 
subsystem. It corresponds to one board 
and includes mainly the scanners and the 
line interface couplers. 


ine interface coupler IC): 


A circuit that attaches up to four trans- 
mission cables to the controller. 


Link Problem Determination Aid CLPDA): 


A set of test facilities resident in the 
IBM 386X modems and activated from the 
control program in the controller. 


link protocol: 


The set of rules by which a logical data 
link is established, maintained, and 
terminated, and by which data is trans- 
ferred across the link. 


longitudinal redundancy check (LRC): 


A system of error checking performed at 
the receiving station after a block check 
character has been accumulated. 


M 


maintenance and operator subsystem (MOSS): 


The part of the controller that provides 
operating and servicing facilities to the 
customer's operator and customer engineer. 


microcode: 


A program, that is loaded in a processor 
(for example, the MOSS processor) to 
replace a hardware function. The micro- 
code is not accessible to the customer. 


modem (MOdulator-DEModulator): 


A functional unit that transforms logical 
signals from a DTE into analog signals 
suitable for transmission over telephone 
lines (modulation), and conversely (demod- 
ulation). A modem is a DCE. It may be 
integrated in the DTE. 


MOSS input/output control (MIOC): 


The circuit that controls the input/output 
from/to the MOSS. 


multiplexing: 


The division of a transmission facility 
into two or more channels by allotting the 
common channel to several different chan- 
nels, one at a time. 


multipoint connection: 


A connection established among more than 
two data stations for data transmission. 
The connection may include switching 
facilities. 


N 


network: 


See "user application network’. 


Network Control Program (NCP): 


A program, generated by the user from a 
library of IBM-supplied modules, that 
controls the operation of a communication 
controller. 


nonswitched line: 


A permanent dedicated transmission line 
that connects two or more DTEs. The 
connection can be point-to-point or multi- 
point. The line can be leased or private. 
Contrast with "switched line.’ 


0 


online tests: 


Testing of a remote data station concur- 
rently with the execution of the user's 
programs (that is, with only minimal 
effect on the user's normal operation). 


operator console: 


The IBM 3727 Operator Console that is used 
to operate and service the 3725 through 
the MOSS. A primary operator console must 
be located within 5 m (16 ft) of the 3725. 
Optionally an alternate operator console 
may be installed up to 150 m (492 ft) from 
the 3725. 


P 


partitioned emulation programming (PEP): 


A feature of NCP that permits some lines 
to operate in network control mode while 
simultaneously operating others in 
emulation mode. 


phototransistor: 


An electronic part used to sense the light 
of a light-emitting diode. 


point-to-point connection: 


A connection established between two data 

stations for data transmission. The 

ic aa may include switching facili- 
1es. 


polling: 


The process whereby stations are invited, 
one at a time, to transmit. 
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Abbreviations and Glossary 


post telephone and telegraph (PTT): 


A generic term for the government-operated 
common carriers in countries other than 
the USA and Canada. Examples of the PTT 
are the Post Office Corporation in the 
United Kingdom, the Deutsche Bundespost in 
Germany, and the Nippon Telephone and 
Telegraph Public Corporation in Japan. 


program-initiated operation (PIO): 


A transfer of four bytes between a general 
register in the CCU and an adapter (chan- 
nel or scanner). The transfer is initi- 
ated by IOH/IOHI instruction and is 
executed via the IOC bus. 


R 


redrive card: 


A card that repowers the IOC bus signals 
at board entry. It also has logical and 
checking functions. 


reliability: 


The ability of a functional unit to 
perform its intended function under stated 
conditions, for a stated period of time. 


scanner: 


A device that scans and controls the tran- 
smission lines. It is composed of one 
communication scanner processor (CSP) and 
one front-end scanner (FES). 


services: 


A set of functions designed to facilitate 
the maintenance of a device or system. 


serviceability: 


The capability to perform effective prob- 
lem determination, diagnosis, and repair 
on a data processing system. 


solenoid plunger: 


In the diskette drive, a moving part of 
the solenoid that operates the bail assem- 
bly to load and release the read/write 
head load arm. 


start-stop: 


A data transmission system in which each 
character is preceded by a start signal 
and is followed by a stop signal. 


stepper motor: 


In the diskette drive, the motor that 
steps the head carriage assembly from 
track to track. 


switched line: 


A transmission line with which the 
connections are established by dialing, 
only when data transmission is needed. 

The connection is point-to-point and uses 
a different transmission line each time it 
is established. Contrast with '"non- 
switched line.’ 


synchronous data link control (SDLC): 


A discipline for managing synchronous, 
code-transparent, serial-by-bit informa- 
tion transfer over a link connection. 
Transmission exchanges may be duplex or 
half-duplex over switched or nonswitched 
links. The configuration of the link 
connection may be point-to-point, multi- 
point, or loop. SLDC conforms to subsets 
of the Advanced Data Communication Control 
Procedures of the American National Stand- 
ards Institute and High-level Data Link 


Control CHDLC) of the International Stand- 


ards Organization. 
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synchronous transmission: 


Data transmission in which the sending and 
receiving instruments are operating 
continuously at substantially the same 
frequency and are maintained, by means of 
correction, in a desired phase relation- 
ship. Contrast with ‘asynchronous trans- 


mission.’ 


systems network architecture (SNA): 


The description of the logical structure, 
formats, protocols, and operational 
sequences for transmitting information 
through a user application network. The 
structure of SNA allows the users to be 
independent of specific telecommunication 
facilities. : 


T 
timeout: 


The time interval allotted for certain 
operations to occur. 


transmission interface: 


The interface between the controller and 
the user application network. 


transmission line: 


The physical means for connecting two or 
more DTEs (via DCEs). It can be 
nonswitched or switched. Also called a 
"line. 


transmission subsystem (TSS): 


The part of the controller that controls 
the data transfers over the transmission 
interface. 
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tunnel erase circuit: 


In the diskette drive, an electronic 
circuit that is used to erase the edge of 
the track just recorded during a write 
operation. This erasing prevents cross- 
Peace sean track during later read oper- 
ations. 


two-processor switch (TPS): 


A feature of the channel adapter that 
connects a second channel to the same 
adapter. 


U 


user application network: 


A configuration of data processing 
products, such as processors, controllers, 
and terminals, for the purpose of data 
processing and information exchange. This 
configuration may use circuit-switched, 
packet-switched, and leased-circuit 
services provided by carriers or PTT. 

Also called a "user network.’ 


variable frequency oscillator: 


An electronic circuit that is used to 
synchronize the MOSS reading circuits with 
the diskette drive when it is performing a 
read operation. 


vertical redundancy check (VRC): 


An odd parity check performed on each 
character of a block as the block is 
received. 


bd 


write/erase: 


Writing data to and erasing from a disk- 
ette. | 
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generation 


handling 


layout on diskette 


list 2- 


2-170 
2-171 
2-340, 


tools 
2-341, 2-342 


173, 2-180 


list display 2-180 


purge 2 
recovery 
recovery 
recovery 
recovery 
recovery 
recovery 
recovery 
recovery 
save 


-410 


2-800 

CCU§ 2-800, 2-802 
I0C bus and adapters 
MOSS 2-800 

MOSS storage errors 2-801 
multiple BERs 2-801 

RDV address and error register 
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branch on count instruction 10-190 CA initial status transfer 12-085— CCA basic status register 14-090 
branch on Z latch instruction 10-190 CA input/output immediate instruction 12-065 CCA card 14-090 
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BSC/SS station statistics 3-053 CA IOHT instructions 12-016 CCU cards 10-040 
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CA autoselection, scoping routine 12-807 


CA broadcast commands”) 12-016 Cease Oe eee Gere ae peices econ 

a bt 1 6-110. cabling, general view 4-070 CCU ROS) 10-031 

Serie Beets eeyi0 CADR card 12-005 , CCU status 2-351 

cA ca ie tes nee 12-005 CADR card check bit 12-055 CCU storage refresh timing 10-810 

oH ae Schot Locuri 12-005 CADR card plugging 5-042 CCU timers 10-260 

. cu cos : oca aes ck 12-080 CADR card removal 5-042 CCU to MOSS communication 14-140 
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CA data transfer mathods 12-015 CCU 100 ms interval timer 10-260 
| CCU/scanner exchanges 9-040 
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cycle steal priority structure 13-820 diskette drive, access lines 7-051 diskette swap 2-408, 8-065 
cycle steal requests 11-050 | diskette drive, bail adjustment 7-120 diskette testing 6-110 
cycle steal requests to the CCU 135-820 diskette drive, bail and solenoid replacement 7-120 diskette tools 3-012 
cycle steal sequence description CTRM) 15-150 diskette drive, bail and solenoid check 7-110 diskette use 7-010 
cycle steal signal routing, CA 12-810 diskette drive, bail checks and adjustments 7-090 diskette write operation 7-052 
cycle steal timing 11-8153 diskette drive, band replacement 7-070 dispatcher subtask trace 2-031 
cycle stealing 10-040 diskette drive, cable connector test procedure 7-161 display all CDF (3725) 2-402 
C2LB line information 4-120 diskette drive, characteristics 7-011 display CCU/MOSS 2-402 
C2LB 1-041 | diskette drive, collet/flat spring replacement 7-130 display channel adapters 2-405 
C2LB address jumpers 4-270 diskette drive, connectors 7-160, 7-161 display C2LB/LAB 2-402 
C2LB board card location 4-064 diskette drive, control board 7-160 display is other than X'FO1" 14-821 
C2LB board layout 4-020 | diskette drive, control board connections 7-050 display LAB/CAB 2-402 
C2LB2 line information 4-120 : ; diskette drive, control board connectors 7-160 display module 2-393 
C2LB2 1-041 | diskette drive, control card 7-054 display MOSS storage 2-393 
C2LB2 board card location 4-064 diskette drive, control card cable 7-054 display scanners/TRAS 2-403 
C2LB2 board layout 4-020 | | diskette drive, control card interface 7-050 display SCB, SSB and parameter block, TRA 2-385 
, 4 | diskette drive, diskette sense line 7-051 ipsa aed a dots scanner 2-373 
diskette drive, drive band adjustment 7-070 Be pad tok storage, TRA 2-383 
ee | diskette drive, drive band replacement and isplay token-ring status, TRA 2-386 
dD. adjustment 7-070 display/alter blocks, scanner 2-375 
Py | | diskette drive, drive band service check 7-070 el da fear edd LSR and Xrer, scanner 2-376 
| a | diskette drive, erase gate line 7-051 Isplay7alter store, scanner 2-3/5 
DAC card replacement 5-040 — diskette drive, file data line 7-051 display/alter TIC interrupt register, TRA 2-382 
data buffer register 12-035 diskette drive, file data signal 7-053 display/alter TRM registers, TRA 2-381 
data circuit-terminating interface 1-011 diskette drive, FM encoding 7-052 _ display/update menu, CDF 2-402 
data flow 1-030 diskette drive, general description 7-010 display, hexadecimal 6-010 
data flow for IOH instruction 10-150 diskette drive, head engage line 7-051 DLE remember latch bit 12-050 
data flow for IOHI instruction 10-120, 10-130 diskette drive, head gap adjustment 7-090 DPLY/ZALT blocks, scanner 2-375 
data flow for output instruction 10-211 diskette drive, head/carriage adjustment 7-090 driver/receiver card check 12-080 
data flow for RE input instruction 10-210 diskette drive, head/carriage replacement 7-100 dump delete MOSS, scanner or TRSS 2-392 
data flow for RI instruction 10-1350 diskette drive, head/carriage service check 7-080 dump display MOSS, scanner or TRSS 2-391, 2-392 
data flow for RR instruction 10-140 diskette drive, index line 7-051 dump exchange mechanism 6-140, 6-150 
data flow for RS instruction on character 10-160 diskette drive, inner tracks line 7-051 | dump exchange over link part 6-180 
data flow for RS instructions 10-170 diskette drive, interface lines description 7-051 dump scanner 2-371 | 
data flow for RSA instruction 10-180 diskette drive, LED and PTX replacement 7-140 dump transfer 27450, 67190 
data flow, channel adapter | 12-095 diskette drive, locations 7-040 dump, scanner, MOSS, TRSSZTIC 2-440 
data flow, communication controller 1-030 | diskette drive, maintenance 7-010 | | 
data flow, LIC 13-013 | diskette drive, mechanical operation 7-051 
data in tag 12-140 _ diskette drive, MFM encoding 7-052, 7-053 E 
data in/out jumper 4-282 | diskette drive, motor capacitor replacement 7-150 | 
data link escape (DLE) in RAM B transmtt. 13-521 diskette drive, motor fan 7-150. | a | | : ‘ 
data out tag 12-140 diskette drive, motor installation 7-150 EBCDIC monitor control latch bit 12-050 3 
data terminal equipment interface 1-011 diskette drive, motor removal/replacement 7-150 EC/MES installation, hardware/microcode 8-010 
data/status control register 12-030, 12-031 diskette drive, power on/off procedures 7-060 ECC card 10-050 
DC voltage adjustment 5-060 diskette drive, PTX service check 7-061 ECC control command 10-060 
DC voltages and tolerances 11-600 diskette drive, read/write operation principles 7-052 ECC mechanism 10-050 
DCE cable moving 8-040 | diskette drive, removal/replacement 7-060, 7-061 EIA card 14-090 ' | 
DCF translate table array. 14-135 diskette drive, safety 7-020 EIA card test 6-110 
deactivating scanner address compare 2-377 diskette drive, select head 1 line 7-051 element removal and replacement procedures 6-032 
delete ZAP 2-396. . | diskette drive, service check 7-061 7 . element, 3727, video, logic and keyboard 6-030 
detection of MOSS errors 14-160 diskette drive, special tools 7-011 | ) emulation program 1-023 
device addresses, channel adapter 12-015 diskette drive, stepper motor removal replacement 7-062 enable autoselection bit 12-045 


diagnostics, I0C bus IFT 11-802 | EP channel commands'9 12-125 


a TR, Sadat 


EP communication with MOSS 14-140 file data 7-052, 7-053 I 


EP ending status 12-130 file data signal 7-053 | | 
EP final status information 12-130 file deletion 2-392 
EP line trace 2-034 file printing 2-460. I/0 connections 14-090 
EP sense information 12-135 file printing, BER list 2-466 I70 MOSS 14-090 | 
EPO switch, control panel 6-011 file printing, CDF 2-461 I/0 selection and interrupt mechanism 6-110 
erase ZAP 2-394, 2-397 file printing, MLT file 2-460 IAR 10-030 
EREP unit check records 3-070 file printing, MOSS dump 2-467, 2-468 IC instruction 10-160 
error checking circuits 10-020 file printing, ZAP history table 2-465 ICB Cinterface control block) location (map) 13-550 
error control program error area 13-551 file transfer to host 2-042, 2-450 - 2-459 ICB Cinterface control/PSA block) description 13-554 
error detection (box error in 3725/26) 1-071 final status stacked bit 12-030 ICC characteristics 1-052 
error detection (3725/3726 attached network) 1-071 flag (BER) updating 2-173 ICC data flow 13-040 
error detection during PIO 13-380 flat cable extractor 3-013 ICC jumpering 13-040 
error detection in CSP/IOC bus interface 13-321 flat cable installation 8-050 ICC modularity 1-052 
error detection on 3725/3726 site 1-071 flat cable removal 8-045 ICC move 8-030 
error log function 2-050, 2-170 frame 01 component location 4-011 ICC or LIC, before moving 8-040 
error reporting path to host 1-071 frame 02 component location 4-012 ICC packaging and components 13-040 
error reporting to CCU during PIO 13-330 front end layer 13-0153 ICC register 13-040, 13-541 
error status description 13-350 front end scanner 1-051, 13-020 ICC, packaging 1-050 
error status type hardstop 13-351 front end scanner, packaging 1-051 ICT instruction 10-180 
FRROR-EXT 2-322 function data exchange 2-351, 2-352 IML error flag 2-323 
error, Exx type 3-030 function registers 10-030 IML scanner 2-371 
error, no FRU isolated 1-070 function select switch 6-010 IML, MOSS 3-030 
errors during AIO 13-330 function start switch 6-010 IML, steps 6-120 
errors during PIO 13-330 functional organization 1-040 inbound data transfer sequence bit 12-030 
ESC address and status byte register 12-035 functions called from the host 2-030 indicator card 3-011 
ESC address with EP 9-030 indicator card data flow 3-011 
ESC final status transfer 12-100 indicator card functions 3-011 
ESC mode 12-005, 12-010 initial selection 12-085, 12-086 
ESC operation bit 12-025, 12-030 initial selection address and command register 12-025 
ESC stacked final status 12-101 G initial selection control register 12-025 
ESC test I/0 address and status register 12-050 initial selection interrupt 12-025 
ESD 5-020 initial status byte stacked bit 12-025, 12-085 
exceptions to RR instructions 10-150 general IPL after LIC or ICC move 8-070 initialization of a channel-attached 3725 6-060 
execute output on addressed channel adapter bit 12-046 general PIO operations 15-100 initialization of link-attached 3725 6-060 
exit instruction 10-200 general purpose tools 3-010 initialization request handling 6-130 
extended problem analysis tools 3-040 generation, control program 1-023 initialization requests 6-060 
extended troubleshooting using BERs chapter 2, section 2 get command completion CTRM) 15-120 initialization, controller 6-060 
external register functions 10-220 get error status instruction operation. 13-230 INITIALIZED, MSA 2-352 
get line identification (GLI) instruction 13-123 initiate service latch ungated bit 12-055 
get line identification instruction operation 13-231 INOPERATIVE, MSA 2-352 


ground fault 12-080 ; t j ; = 
ground fault error bit 12-055 abut See sag 


group address, RDV 11-055 input X'7x' register bits 10-230, 10-231 


F input X'70" scoping 10-820 
input/output CIOH) 11-055, 12-015, 12-065 
FES 13-130 inputfoutput (IOHI) 11-055, 12-016, 12-065 
FES commands for 13-131 PSS ae ee 
FES data flow 13-020 4 inserting the diskette 7-010 
FES data transfer operation 13-260 UA liar dis tLe Ma ae 
FES functions 13-021 instruction address register 10-030 
FES general reset 13-021 HARDSTOP, MSA 2-351 ees eee neg 
FES modularity 1-051 hardware error 2-250 SetEGE Lich: Gat Green 4k : 
FES operation 13-260 hardware reset function CTRA) 15-155 an lcci oh a oe eee ae <2 
FES packaging 1-051 hex display 6-010 instruction RR CBALR, IOH, LOHT : 
FES packaging and components'79 13-0290 hex display, BER decode 3-030 pd aiitnta gr pl t 10-0 0 ’ eee 
FES parameter status 13-130 hexadecimal/decimal conversion 2-470 Rokeuction ScCLANT Hake . 
FES parameter transfer operation 13-260 high-level command status) 13-351 ee a oe Ce a 
FES parameter/status transfer mechanism 13-260 high-speed clock distribution 4-100 Instruction start line 13-123 
FES programmed reset 13-013 high/low resolution timer 10-260 Instruction, address exception 10-250 
FES purpose 13-020 host NLDM trace 2-032 De CUS Oe a ee 
FES scanning operation 13-260 host trace, environment-independent 2-032 instruction, BB 10-290 
FES scheduler 13-013 host traces in an ACF/TCAM environment 2-031 etait eal ee 10-190 
FES storage 13-021 host traces in an ACF/VTAM environment 2-030 oS SCM EV ONE BS 10-190 
FES throughput 13-020 instruction, BZL 10-190 
field description for BER list screen 2-180 Oe eee 
field description for BER summary screen 2-180 instruction, IC 10-160 
fields common to many BER detail screens 2-182 Instruction, RE 10-210 : - as 
file a ZAP in ZAP area 2-398 instruction, register and storage with addition 10-180 


Index X-005 


Index X-O006 | 


instruction, register to register 10-140 : I0C registers 10-030 LIC card move 8-050 


instruction, RS 10-170. I0C wire continuity 4-090 | LIC card move from one board to another 8-030 
instruction, RS on character 10-160 IOH tnstruction 10-150, 11-055, 13-121 LIC card replacement 5-041 — 

interchange circuits 4-141 IOHI instructions 10-120, 11-055 LIC driver check 13-331 

interface disconnection 12-025 | IOIR scope points 14-850 LIC general reset 13-031 

interface, DCE 1-010 IPL CCU/TSS 2-365 LIC modularity 1-052 

interface, DTE 1-010 IPL CHECK, MSA 2-353 LIC move physical representation 8-035 
interface, storage 10-050 IPL COMPLETE+ERRORS, MSA 2-353 LIC move procedure 8-030 

interface, transmission 1-010 IPL exchange mechanism 6-140 LIC or ICC, before moving 8-040 
intermittent error, tentative repair action 1-070 IPL exchanges over link IPL port 6-160 LIC packaging 1-050 

internal bus parity error bit 12-055 | IPL menu/selection 2-365 LIC packaging and components’ 13-030 
internal clock card 1-052, 13-040 My IPL REQ 2-322 LIC purpose 13-030 

internal clock card, packaging 1-050 Isolation, problem 2-171 LIC registers 13-030 

interrupt Clevell) request 11-814 LIC to DCE interface scoping 13-820 
interrupt Clevel2) test 11-814 . LIC type 1 1-053 

interrupt Clevel3) request 11-814 LIC type 1 autocall unit interface 4-160 
interrupt (scanner) request to the MOSS 11-814 J LIC type 1 DCE interface 4-140 
interrupt autoselection 13-810 | LIC type 2 1-053 

imesrrabe Eetepesst gayi TAg. age He ee 2 128 

interrup eve / - . ° ype = | 

interrupt level, MOSS 14-110 Dee eee ee LIC type 4A, 4B jumpers 4-282 

interrupt levels 9-010 tiie cs an TOC 0 6-290 7 270 LIC type 4B 1-053 

interrupt mechanism 10-080 Re a ea osc gaoe G- LIC weight 1-052 

interrupt operations (TRA) 15-060 Sete Coy ica e Ponee 282 LIC/ICC compatibility 1-052 

interrupt preselection 13-810 geo Shes re bl cards 4-280 LIC/ICC register description 13-540 
interrupt preselection (TRA) 15-810 JEM Er er SUMNery Sav ke. Wee" | LIC1 autocall 4-160 | 
interrupt priority structure 13-810 — LIC1 DCE interface (Japan) 4-150, 4-151 
interrupt priority structure CTRA) 15-810 a , | | LIC1 direct attachment 4-170 

interrupt request in RAM A receive 13-510 LIC] registers 13-540 

interrupt request in RAM A transmit 13-511 LIC2 type 2 DCE interface 4-180 
interrupt request sources 10-081 K LIC3 DCE interface 4-190 

interrupt request to CCU CTRA) 15-810 LIC3 direct attachment 4-200 

interrupt requests to CCU 13-810 . LIC3 registers 13-541 

interrupt requests, resetting 10-080 key, read only 10-250 | LIC4 registers 13-541 

interrupt system 1-040 | key, storage protect 10-250 LIC4A DCE interface 4-210 

interrupts autoselection 13-810 keyboard element replacement 6-032 LICGA direct attachment 4-220 
interrupts, CCU 10-040 keyboard palm rest feature 6-034 LIC4B DCE interface (except France) 4-230 
invalid input instructions 10-210 keyboard palm rest, installation and removal 6-034 LIC4B DCE interface (France only-transmix) 4-232 
invalid output instructions 10-211 LIC4B direct attachment 4-240 

IOC BER (type 14) 2-230 line addressing 11-050 

IOC bus adapter interrupts 11-814 . _ we line and IOH trace (NTRI) 2-034 

I0C bus address format 11-040 line attachment board address 11-050 
IOC bus address/command formats 11-040 : L line character trace (BSC) 2-037 

IOC bus command description 11-0640 line character trace (SDLC) 2-037 

IOC bus command format 11-040 ; : line character trace (start/stop) 2-037 
IoC bus configuration 11-801 LA instruction 10-120 line disabled/no-operation 13-013 

IOC bus connection 11-060 LAB address 11-040 line error trace 2-037 

I9C bus continuity plugs 4-290 LAB address jumpers 4-270 | line group) 11-050 | 

I0C bus data flow 11-010 LAB board layout 4-020 line ID loading (TRA) 15-137 

IOC bus error bit 12-055 LAB locations 4-011 line identification (line ID) generation (TRA) 15-135 
IOC bus error reporting 11-811 LAB numbering 1-050_ ; line information, LAB position 3 4-124 
I0C bus errors (CSP) 13-340 LAB position 3 line information 4-124 line information, LAB position 7 4-128 
I0C bus IFT diagnostics 11-802 : | LAB position 4 line information 4-125 line interface address 11-050 

IOC bus interface 15-050 | LAB position 5 line information 4-126 line interface buffer See LIB 

IOC bus interface control (TIC) 15-041 LAB position 6 line information 4-127 | line interface card 1-052, 13-030 

I0C bus interface errors (CSP) 13-321 LAB position 7 line information 4-128 line interface card, packaging 1-050 
I0C bus interface signal lines summary CTRM) 15-050 LAB position 8 line information 4-129 line operating character mode 13-111 
IOC bus isolation 11-803 LAB type © 15-031 — line operating modes 1-051 

IOC bus lines 11-015 | LABA board card location 4-062 | line operating normal mode 13-111 

IOC bus RDV states 11-801 LABB board card location 4-062 line operating service mode 13-111 

I0C bus shortening 11-803 | LABC board card location 4-063 line reset 13-013 

10C bus structure 11-015, 11-016 lagging address register 10-030 | line trace of remote load 6-171 

I0C bus terminator jumpers 4-290 LAR 10-030 line trace of remote NCP abend 6-190 
IOC bus terminator power warning 11-800 last MOSS check code 2-351 : : line vector table, see LNVT 

I0C bus troubleshooting 11-800 Se LCB Cline control block) description 13-553 LNVT definition 13-120 

IOC check 2-351 }& © 7 | LCB (Cline control block) location (map) 13-550 LNVT pointer to 13-552 

I0C control logic 10-090, 11-015 LED replacement 7-140 ae load and start CLDP in CCU 6-090 

I0C control logic, PIO operation 11-015 LIB Cline interface buffer) description 13-555 | | local storage 1-041 : | 


IOC internal status table 10-231. LIB Cline interface buffers) location (map) 13-550 | local storage component location 4-010 


wore ae 


location 4-010 | microcode data flow, general 13-110 | MOSS or scanner dump delete 2-392 


location, diskette drive 7-040 microcode EC installation 8-010 MOSS or scanner dump display 2-391 
location, lecal storage component 4-010 microcode functions 13-110 MOSS PIO bus and internal signal routing 14-835 
location, thermal switch 4-013 | microcode interaction with control program 13-120 MOSS PIO bus protocol 14-012 
lock/unlock NCP buffers jumper 4-283 microcode interaction with FES 13-130 MOSS processor 14-011 
logic element replacement 6-033 microcode interaction with MOSS 13-140 MOSS processor checkout 6-110 
logic partitioning 10-040 microcode level 13-111 MOSS processor storage and microcode 1-060 
LOGREC 2-042 MIOC bus signal tables 4-082 MOSS record printing 2-462 
low-speed clock scoping 5-051 MIOC control logic 10-090 MOSS reduced configuration 14-830 
LSSD 19-090 MIOC data flow 10-090 MOSS register MAP 14-141 
LSSD bit identification 2-404 : MIOC direct operations 10-090 MOSS register space allocation 14-120 
LSSD display 2-404 MIQC indirect operations 10-090 MOSS reset 6-110 
LSSD operation 14-070 MLT 2-407 MOSS scanner and TRSS dump display/detete 2-391 
LSSD operations 10-090 MLT file printing 2-460 MOSS scanner communication 14-150 
LSSD operations Cfrom MOSS) 2-404, 14-071 MMB board layout 4-020 MOSS sense codes 14-110 
LSSD register 14-071 MMC card 14-011, 14-012 MOSS software checking 14-160 
LSSD testing circuit 14-070 MMC card replacement 5-040 MOSS states 14-100 

mode (TRSS) 2-387 MOSS status 2-350 

mode control register A 14-051 MOSS storage address test 14-840 

mode control, scanner 2-372 MOSS storage errors 2-801 

mode, line operating 13-111 MOSS storage map 14-011 
M modem change detection 13-261 MOSS storages 14-011 

modem interface test set 3-040 MOSS store and module display 2-393 

| modem line management 13-261 MOSS timing charts 14-840 

machine clocks Cother than high speed) 5-059 modify ZAP 2-396 MOSS to CCU adapter 1-060 
machine instructions 1-040 module display 2-393 MOSS to CCU communication 14-020, 14-140 
machine internal communications (TRA) 15-060 module extractor/aligner 3-013 MOSS to CCU internal bus scoping routine 14-883 
machine load table 2-407 MOSS adapter read command timing chart 14-840 MOSS to CCU internal bus, physical 14-880 
machine status area 2-350 - 2-354 MOSS adapter write command timing chart 14-840 MOSS to CCU internal bus, read operation 14-882 
matlbox commands 14-141 MOSS adapters) 1-060 MOSS to CCU internal bus, write operation 14-881 
maiibox description 14-140 MOSS address compare register 14-051 i0SS to CCU interrupt registers 14-040 
matlbox exchange procedure 14-140 MOSS buses signal tables 4-083 MOSS to CCU operations 14-020, 14-140 
mailbox exchange timeouts 14-141 MOSS card interconnection 14-012 MOSS to CCU status registers 14-040, 14-051 
mailbox MOSS 13-552 MOSS card organization 14-010, 14-012, 4-060 MOSS to control panel cable 4-083 
mailbox status 14-141 | MOSS changes of state 14-101 MOSS to diskette cable 4-083 
main storage 1-040 MOSS check code 2-351 MOSS troubleshooting 14-800 
main storage data flow 10-050 MOSS clocking 14-810 MPC card 14-011, 14-012 
main storage description 10-050 MOSS command completion 13-352 MPC card replacement 5-040 
main storage protection states 10-250 MOSS command status) 13-352 MROS card replacement 5-040 
maintenance and operator subsystem 1-020, 1-060, 14-010 MOSS communication between MOSS and NCP/EP 14-140 MSA, BYP-CCU-CHK 2-350 
maintenance data operand register 10-030 MOSS completely down 14-820 MSA, BYP-IOC-CHK 2-351 
Maintenance Device 2-450 MOSS connection to control panel 6-020 MSA, CCU/scanner IPL 2-353 
Maintenance Device 2 3-040 MOSS console connections 14-090 MSA, CCU/scanner IPL information 2-350, 2-353 
maintenance operation screen 2-020 MOSS control 6-010 MSA, HARDCHK 2-351 
maintenance philosophy 1-070 MOSS control panel connections 14-090 MSA, HARDSTOP 2-351 
maintenance, preventive 8-020 MOSS data flow 14-010 MSA, I-STEP 2-350 
manual MOSS dump 2-440 MOSS description 14-010 MSA, IPL-REQ 2-351 
manual routine B001 2-803 MOSS diskette adapter 1-060 MSA, LAST MCHK;xxx 2-351 
manual scanner dump 2-440 MOSS diskette drive 14-080 MSA, MOSS-ALONE 2-350 
manual step switch, control panel 6-011 MOSS dump 2-440 MSA, MOSS-OFFLINE 2-350 
manual TIC dump 2-440 MOSS dump file printing 2-4%67, 2-468 MSA, MOSS-ONLINE 2-350 
mask in BSC receive (RAM CC) 13-532 MOSS error area 13-552 MSA, PROCESS 2-350 
mask in BSC transmit CRAM C) 13-533 MOSS error detection 14-160 MSA, RESET 2-351 
mask in SDLC receive CRAM C)} 13-539 MOSS error status register 15-108 MSA, RUN 2-351 
mask in SDLC transmit CRAM C) 13-531 MOSS functions 14-010 MSA, scanner information 2-350, 2-352 
mask in start-stop receive (CRAM C) 13-534 MOSS hardware checking 14-160 MSA, SERVICE-MODE 2-350 
mask in start-stop transmit (RAM C) 13-534 MOSS IML 6-070 MSA, STOP-AC 2-351 
MCC card test 6-110 MOSS IML step description 6-110 MSA, STOP-BT 2-351 
MCC status register 14-030 MOSS indirect operation register 14-040 MSA, STOP-CCU-CHK 2-350 
MEF status byte 2-260 MOSS initialization 6-120 MSA, STOP-IOC-CHK 2-351 
MEM card replacement 5-040 MOSS inoperative lamp 6-010 MSA, STOP-PGM 2-351 
MEMx card 10-050, 10-070 MOSS interrupt levels 14-110 MSA, with TRA/TIC information 2-350, 2-354 
message directory 2-480, 2-490, 2-491, 2-492 MOSS IOC bus testing 6-110 multiple interrupt requests on same level 10-080 
message exchanges 9-030 MOSS tsolation 14-810 multiplex mode 12-210 
message format, system operation 9-030 MOSS loop on error 14-831 multiplexer channel 12-210 
messages, TRSS functions 2-520 MOSS LSSD register 14-071 multistation access unit 8228 15-022 
messages, TSS functions 2-510 MOSS mailbox protocol 14-140 
messages, utility program 2-500 MOSS message lamp 6-010 
microcode checkpoint trace 2-040 MOSS microcode 14-100 


Index X-O07 


N 

NCCF 1-023, 2-032 

NCP address trace 2-034 
NCP branch trace 2-033 


NCP channel adapter trace 
NCP channel commands information 
NCP generalized PIU trace 


NCP line 


NCP session trace 


NCP SIT 


trace 2-034 
NCP scanner interface trace 
NCP sense information 12-120 


2-035 


2-033 


NCP SIT record units 2-036 


NCP status information 


NCP transmission group trace 
NCP/EP command status 13-351 


net list, 


example 


4-030 


network configuration changes 


network control program 
network problem determination application 
NLDM 1-023, 
NLDM users 


no FRU isolated 


normal mode 
normal mode (contrast with character mode) 
normal operation screen 
NPDA messages 2- 
NSC address 
NSC address active bit 


2-032 
2-032 


1-070 


1-051 


050 


9-030 


NSC address jumpers 4-281 


NSC final status transfer 
NSC initial status chart 

NSC mode 
NSC stacked final status 


12-005, 


12-010 


NSC status/control register 


NSC, itnitial status chart 


NTO 1-023 


NTRI traces 


2-034 


OLT (CA responder) 2-152 


OLT CCA) 


2-152 


OLT CDS for the 3725 2-153 


OLT procedure 2- 


151 


OLT routine list 2-152 


OLT running restrictions 


online test group 2-150 


OP register 


10-030 


operation register 10-030 
operation, ROS 10-031 


operational 


in tag 12-140 


operational out tag 12-140 


operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 
operator 


console 
console 
console 
console 
console 
console 
console, 
console, 
console, 
console, 


adapter 1-060 


12-115 


1-023 


2-020 


12-045 


12-100 
12-0864 


12-100 


12-040 
12-086 


2-152 


2-033 
2-033 
2-035 


2-034 


1-023 


anti-glare feature 


interface, wrap block 6-040 
keyboard rest feature 
sharing 6-040 


test 6-031 


elements 6-030 


keyboard element replacement 6-032 
logic element replacement 6-033 


test switch 


6-030 


12-110 


operator console, video element adjustment 6-031. 
operator console, video element replacement 6-032 


operator console, video element testing 6-031 
outbound data transfer bit 12-030 

output exception check bit 12-055 

output instruction 10-211 

output registers 10-230 

output X'7x' register bits 10-240 

output X'71" instruction 2-351 

output X'72" instruction 2-352 

output X'74' instruction 10-825 

overview token-ring network 15-020 


packaging, CLAB 1-050 
packaging, C2LB 1-050 
packaging, C2LB2 1-050 
packaging, LAB 1-050 
packaging, MOSS 1-060 
packaging, storage 10-050 
packaging, TSS 1-050 
packaging, 3725 model2 1-041 
packaging, 3725/3726 1-041 


parallel data field (PDF) in RAM A 13-510, 13-511 
parallel data field (PDF) in RAM B= 13-521, 13-520 


parameter status area, see PSA 
part location, diskette drive 7-040 


partitioned emulation programming extension 1-023 


PCI level3 interrupt scoping 11-809 
PCH 2-281 
permanent BSC/SS device errors 3-050 


permanent BSC/SS line error, RECMS decoding 3-050 


permanent interrupt after reset 14-850 
permanent SDLC line error 3-056 

PF keys 2-373 

PF keys on BER list screen 2-180 

PFAR register 10-030 

physical LIC move 8-035 

pin addressing 4-030 

pin list, example 4-030 

pin lists 4-030 

ping/pong buffers 13-012 

PIO bus protocol 11-015 

PIO bus read timing 11-812 

PIO bus write timing 11-812 

PIO format and types (TRA) 15-105 
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program-tnitiated operation 12-035 
programmed input/output operations (CTRA) 15-100 
programmed reset function (TRA) 15-155 
programmed reset TRM 15-120 

programming support for the host 1-023 
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PTX replacement 7-140 

purge BER 2-409 

purpose of ICC 13-040 
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X'O0" 12-025 
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set ESC operational bit 12-046 storage protect error handling 10-250 timing, CCU 10-040 | 
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set suppressible status bit 12-032 suppress out monitor interrupt bit 12-030 token-ring interface coupler card (TIC) 15-040 
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set/reset ESC operation bit 12-031 synchronization in RAM B transmit 13-521 15-600 | 
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set/reset PIO mode bit 12-031 system interrupts 9-010 token-ring major system components 15-021 
set/reset status transfer sequence 12-031 system message exchange sequence 9-030 token-ring message processor 15-041 
setting interrupt requests 10-080 system operations, chapter 9 token-ring MOSS error register 15-108 
shift register latch 14-040 system reset 12-025 token-ring multiplexer card 1-054 
shipping group tools 3-010 system tests 2-160 token-ring network definition 15-020 
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signal routing, cycle steal CA 12-810 T token-ring protocol handler 15-041 
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